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One of the great paradoxes of modern-day science is that the credibility it relies on 
to gain authority is derived in part from its independence from decision-makers. Yet 
that independence is also impotence: to make a difference in the world, scientists 
must work with those who can bring about changes in action. In environmental and 
natural resource management research there is growing awareness that distance 
between science and society comes at a cost, as demand for scientific input into 
decisions increases and public scepticism of science increases. 
Consequently ne\,V models of science are emerging, many of which are based around 
the concept of 'integration'. Integrated approaches include interdisciplinary 
research, and research tl1at seeks to engage 'action takers'-government, industry, 
and community-in the research process. The idea of integrated research has 
brought the paradox bet\-veen independence and action to the forefront of 
environmental research. Conflicting arguments for integration amid burgeoning 
'integrated' research models, combined with the constraints of conventional 
research, have fuelled ambiguity and uncertainty in attempts to negotiate the role of 
science in this milieu. This study has sought to reduce the ambiguity and uncertainty 
by investigating how integrated environmental research is implemented in practice. 
Using a novel methodology based on social communication and social practice, this 
dissertation reports on two qualitative case studies of Australian environmental 
Cooperative Research Centres. These Centres are quasi-virtual research 
organisations, which are required to 'integrate' their research across disciplinary, 
organisational and institutional boundaries. \Vhile dominant research methodologies 
in science studies tend to focus on critique, the approach developed in this study 
\Vas based on principles of appreciation and mutual learning between the 
participants and researcher. Using in-depth interviews, participant observation and 
document analysis over a period of 18 months, the study examined how researchers 
and non-research stakeholders understood and articulated integration, as a basis for 
theoretical development of the concept. 
The study showed that integrated research was predominantly categorised by 
participants as a technical activity of combining and manipulating infonnation 
flo\,VS. This was based on the assu1nption that research needs to be n1ore complete 
to be a basis for action. However, the participants' descriptions of their experiences 
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of integrated research suggested that social and political factors were also crucial to 
achieving change in action. These factors were often viewed as exogenous, but even 
where participants recognised their centrality, they had few conceptual structures 
they could use to articulate an alternative to the classic social-technical dichotomy. 
Consequently, this study turned analytical attention to events where social and 
technical factors were interwoven in practice. Synthesis across a range of events 
suggested that participants made sense of their 'integrative' relationships by 
negotiating the ways in which their work related to various future contexts of 
action. Their understandings of how their research could make a difference in the 
future formed the basis for their relationships in the present. 
Despite its centrality as an integrating structure, the temporal aspect of integrated 
research was often regarded by participants either as background or as a series of 
largely disconnected external factors. Thus participants often saw themselves as 
reacting to disparate forces beyond their control. To bring d1e temporal dimension 
to the fore, and to provide a way of connecting the disparate factors, the concepts 
of infrastructures and trajectories were introduced. As different partners have 
different abilities to bring about change, anticipating tl1e future directions and 
capacities of charige is thus an important, yet underestimated, dimension of 
integrated research. Deliberate, strategic assessment of different partners' capacities 
to implement change along future trajectories may help the planning, management 
and practice of integrated environmental res earch. 
Integrated research is often perceived to conflict with traditional science, especially 
as socio-political factors 'impinge' on research. However, this study indicates that 
such conflict is a legacy of the perceived dichotomy between the 'independence' of 
technical scien tific activity and the 'action' of socio-political context, a dichotomy 
that dissolves when research is considered as a trajectory that shapes and is shaped 
by various future action contexts. To conclude, this thesis posits the concept of 
four-dimensional research as an alternative way of understanding the relationship 
between integrated research and conventional science that overcomes the paradox 
between independence and action. Four-dimensional research builds on 
conventional science, and emphasises dynamic relationships between research and 
tl1e changing contexts in ·which it can influence action. The better that society as a 
,vhole-including, of course, scientists-can articulate, understand and negotiate_ 
the dynamics of these relationships, the better equipped we "vill be to work out how 
we nught achieve ilie futures we desire. 
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Making a difference: the challenge of 
integrated environmental research 
And making a difference. Yeah, that's it, can we make a difference in the 
coastal zone? That's a goal. That's all part of bringing people together into 
something that can make a difference. 
Roger Shaw, CEO 
CRC for Coastal Zone, Estuary and Waterway Management, 2000. 
At the turn of the millennium, the role of science in the industrialised and 
industrialising world is undergoing a curious change. On the one hand, it is widely 
celebrated, as a source of economic wealth and prosperity, a source of 
conveniences, security, culture and identity. Yet on the other, it is increasingly 
questioned-this celebration has been accompanied by a growing awareness of the 
fallibility of science, for example through the apparent 'failure' of science to solve 
major environmental issues, such as global \-Vanning. Further, as iconic 
achieve1nents such as Star Wars technology and, more recently, Dolly the sheep 
have become headline news, the professed moral and ethical neutrality of science 
has been challenged. Both the celebration and the caution can be seen as 
consequences of a widespread realisation that the boundaries between science and 
society, carefully nurtured over the last three centuries, are artificial. The scientific 
ideal of the pursuit of knowledge independent of social constraints and concerns is 
giving way to a sense that we, collectively, are a fundamentally 'scientific' society, 
and science is fundamentally social. 
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While the consequences of these changes are varied, ongoing, and not yet w ell 
understood (as I will argue in more detail in Chapter 2), a key theme has been 
moven1ent away from research that is fragmented intellectually, isolated 
organisationally and independent of social and economic interests, towards research 
that is integrated across all these dimensions. The realisation of the artificial nature of 
the boundaries between science and society has paved the way for new relationships 
that cross the traditional divides. In particular, the belief that scientific credibility is 
the product of independence and distance from the arenas of policy, economic 
development, and social change is itself losing credibility. Through engaging in a 
range of partnerships, researchers are increasingly taking up the challenge of 
bringing about change, of directly making a difference in the world. 
The significance of the shift toward integrated approaches to research for science as 
a whole is starting to be realised. Taken individually, small concessions away from 
the scientific ideal of independent, abstract, universal research can be explained 
without compromising the core distinctiveness that scientists have traditionally 
relied upon to justify their position in society. Taken collectively, these adaptations 
represent a major shift- some say a paradigmatic shift-in the philosophy and 
practice of science (Gibbons et al., 1994; OECD, 1999; Ziman, 2000,). 
Understanding and participating in these shifts while maintaining a sense of what it 
is to do science constitutes the challenge of integrated research. 
While authors have recently begun to document and analyse these changes, to date 
most analysts have tended to examine tl1e issues surrounding integrated research at 
the level of the research sector as a whole. This study focuses on one area: 
environ1nental and natural resource management research (referred to throughout 
this thesis as 'environmental research'-this includes natural resource management 
research concerned with issues of conservation and ecological sustainability, but not 
th ose concerned with a sole focus on pro duction). But first, some further 
explanation of the general concept of integrated research will be offered. 
What is integrated research? 
In general terms integrated research can describe any research that actively crosses 
conventional boundaries ,vitlun and around science. It should be noted here that 
throughout this thesis a distinction is dra,vn between science and research. 'Science' 
refers to the formal, academic, discipline-based institution (including formalised 
'social sciences'), whereas 'research' is a more open-ended yet sys tematic process of 
. . 
inquiry. 
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Integrated research commonly appears in two guises. First, there is the integration 
of the sciences. Similar to (and often used interchangeably \vith) multi-, inter-, or 
transdisciplinarity, although each of these terms vary in their usage as well, 
integrated research in this context suggests overcoming the barriers created within 
the sciences themselves. However, other significant barriers to integration of the sciences 
take the form of organisations (the difficulties of working across different 
universities and government-funded research agencies, for example), and even 
within-discipline approaches, such as empirical research and modelling. Calls for 
integration are often embedded in a recognition that science is fractured across 
many different boundaries. 
The second co1nmon use of the term integration goes beyond the institution of 
science to integrate with what might be coarsely labelled as 'non-scientific' 
institutions. ('Institutions' throughout this thesis refer to large-scale groups of 
organisations, such as 'science', 'law', 'government', 'industry' and 'community'.) In 
other words, researchers work actively with policy-makers, community groups, 
business or industry in the design, conduct and application of the research. This represents a 
significant shift away from the traditional, linear view that science is 'done' by 
researchers, and then 'applied' by others towards interaction at each stage of the 
process. 
These two uses of the term 'integrated research' suggest activities that can cross any 
or all of three main sets of boundaries: disciplines, organisations, and institutions. 
This is not to suggest that such integration is necessarily new-it has been well 
established in various literatures that science does not take place in a socio-political 
vacuum, and that any notion of 'pure' science independent of these boundaries is, at 
best, naive (Barnes and Edge, 1982; Chalmers, 1982; Latour, 1999; ICates et al., 
2001). The newness, rather, is that the connections across these boundaries are 
being recognised as a legitimate area of scientific participation, rather than as 
peripheral activity at best, or a design flaw at worst (Gibbons et al., 1994; Irwin, 
1995). 
Origins of integrated research 
As Chapter 2 will elaborate, these changes can in large part be attributed to the dual 
pressures of the commodification of knowledge (the perception that research is the 
engine of economic growth), and social rejection of the ideology of iinpartial, 
objective science (so that scientific knowledge becomes comparable to any other 
type of knowledge). The unlikely bedfellows of economic commodification and 
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social critique si.tnultaneously demolished, or at least substantially reduced, the 
barriers between science and other 'knowledge producers'-that is, everyone else. 
Nowotny et al. (2001) describe this new landscape as one in \vhich society is starting 
to 'speak back' to science. Their analysis suggests that the prevalent model has been 
for science to only 'speak to' society, and society has listened. In recent years, 
society is learning to respond. While this characterisation may be appropriate in 
s0111e parts of the scientific institution, other areas have been struggling to develop a 
productive conversation with 'society' for far longer than N owotny and her 
colleagues suggest. Environmental research is one of those areas. 
The environmental context 
The historical and contemporary context of environmental research is significantly 
different from that of the sciences oriented towards enhancing the production of 
commercial goods. As Bradshaw and Bekoff write: "The unprecedented impact of 
humans on the land and water worldwide will continue to involve ecologists in 
conservation, decision and policy-making [sic]. Furthermore, the fact that most 
environmental problems sti.tnulating current research are products of science and 
the culture in which they are developed, means that scientists are already deeply 
involved."(Bradshaw and Bekoff, 2001, p.460). In other words, environmental 
research has emerged from social as well as scientific concerns, where science is as 
111uch a part of the proble111 as it is part of the solution. 
\Vhile this general level of connection between environmental research and society 
is important, there are tb.ree more specific aspects of environmental management 
that are significant with respect to integration. The first is the public good nature of 
most environ111ental management; the second is its tendency to cross organisational 
boundaries; and finally, being predominantly issue- or problem-focused, the 
research that ai.tns to inform environmental management is commonly 
interdisciplinary. 
The 'public good' aspect of many environmental issues is significant in that the 
relationships between environmental research and society tend to be mediated 
through government and policy, rather than through markets. Commercialisation of 
knowledge for unproved environmental management is perhaps faced with greater 
opportunity than a decade ago, but is still highly limited. The majority of 
environmental n1anagement, while it may be the responsibility of landholders or 
private firn1s as well as govern111ent agencies, is still coordinated largely through 
government policy. \'Xfhile 111ost analysts have bundled public good and private good 
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research together in their descriptions of integrated research, because both display 
very similar characteristics and have been subject to similar pressures, the 
differences ben-veen integration motivated by markets and integration motivated by 
policy interests are yet to be fully explored. 
Secondly, because environmental problems tend to be identified according to 
biophysical characteristics (catchments, coasts, forests, and so on), they also tend to 
cross managerial or jurisdictional boundaries. Consequently, environmental research 
has a long history of operating and coordinating across different organisational 
units-government agencies, land holders, research groups-to achieve improved 
environmental management. 
Finally, the complexity of environmental issues is commonly such that more than 
one discipline is relevant to tl1e resolution of problems. As many authors have 
noted (Klein, 1990; Board on Sustainable Development Policy Division National 
Research Council, 1999) working across disciplines has been an ongoing challenge 
for environmental research, not a new one. 
Because of this history, one that is shared in significant parts of the health research 
sector and other public research areas, ideas of integration are relatively familiar in 
environmental research. Further, there is a practical and intellectual history within 
environmental research of grappling \Vith integration under different guises and in 
different contexts. This suggests that the implementation and consequences of 
integration in the area of environmental research are likely to be different from the 
consequences that may be felt in private good research sectors. 
The challenges of integrated environmental research 
This history of environmental research has left a legacy of many approaches to what 
is now being formalised as 'integration'. Some of these will be discussed in more 
detail in Chapter 2; however, in a general sense there is no shortage of methods or 
tools for doing research that involves non-researchers in some way, from 
participatory methods to action research, from integrated catchment management 
to adaptive management-and the list goes on. These have been developed and 
used by researchers over the past three decades to structure their relationships with 
the non-scientific world. 
Yet the point of Nowotny et al.'s \-vork, and that of other commentators on 
integrated research, is that the non-scientific world itself is changing. The larger 
forces of integrated research are relevant here: the ever-increasing demand for 
science is coupled with ever-increasing scepticism and scrutiny by those who would 
r 
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apply it. In other words, the need for science to n1aintain its credibility is escalating, 
as is its capacity to be politicised and criticised by both scientists and non-scientists 
alike. Further, as sources of 'untied' funding diminish and the shortfall is more often 
being sought in private enterprise or 'interested' sectors of government, claims of 
scientific impartiality are no longer tenable. As Holling aptly describes the present 
situation: 
Ecologists are just beginning to develop the range of experience needed to 
link science, policy and politics. Policy people are largely unfamiliar with ways 
to recognize the novel interactions now emerging between economic, social 
and ecological systems. Because the science is in transition, there are not only 
conflicting voices, there are conflicting modes of inquiry and conflicting 
criteria for establishing the credibility of a line of argument. 
(Holling, 1998, p .1). 
The large question of the impact of integrated research on the credibility and 
reliability of scientific information when the old standards of objectivity, impartiality 
and disinterestedness can no longer be assumed is being raised in all sectors of 
research (see for example Huber, 1991; Davidoff et al., 2001; Nowotny et al., 2001). 
Decision-makers responsible for many forms of environmental manage1nent-
fanners, policy-makers, urban and rural community groups, business, industry, and 
many 1nore-are de1nanding a say in the relationships between themselves and 
researchers. 
Consequently, the activity of integrated research does not begin with the 
development or application of an integrative model, fran1ework or method. There is 
a prior step: researchers need to negotiate with those decision-makers how the 
relationship should unfold. 
An awh.rward silence: negotiation, articulation and learning 
The importance of negotiation as key to relationships between environmental 
researchers and non-scientists is not new. In the context of scientists advising 
environmental policy, for example, J asanoff (1990) wrote that processes of scientific 
advisory groups " ... are most effective in building consensus and guiding policy 
when they foster negotiatio"n and compromise." (p. 230). However, negotiating new 
and innovative relationships between researchers and resource managers around the 
concept of integration is currently fraught with confusion. The breadth and 
variation of the tenn, frorn overarching 'tnotherhood' descriptor to highly specific 
technical models, suggest that the concept of integration is not yet a firm basis for· 
negotiating these relationships. 
This has led to a situation that can perhaps best be described as similar to two 
sports teams facing each other across a sports field. One team plays soccer, perhaps , 
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and the other plays rugby. Yet they both want to play a game together. How are 
they going to gain agree1nent on the rules of the game? This demands two types of 
action: articulation of the rules of the games with which they are familiar, and 
negotiation as to how these rules can be adapted to create a mutually satisfying 
game. This is analogous to the current situation of integrated environmental 
research. A number of groups are coming together, seeking to work out compatible 
rules of engagement that \vill lead to mutually beneficial and satisfying outcomes for 
all involved. How do they articulate their histories and plans so that they make sense 
and are relevant to the others? How can ways forward be negotiated? 
There has been little research into these issues of articulation and negotiation in the 
context of integrated research. Yet the quality of this step in the development of 
relationships between science and the decision-making world is crucial for the 
quality of the eventual actions that are taken. To return to the opening point of tl1is 
chapter, science has become so heavily entwined in our decision making world and 
our biological world that failure of the system that maintains scientific quality can 
have dramatic consequences. The risks of taking decisions based on poor science 
are often noted and discussed, but there are also the risks of taking the wrong action 
based on poor relationships between science and the decision-making (and action-
taking) sectors. 
There are indications that the 'awk\vard silence' tl1at can be imagined of the two 
sports teams in the analogy above is sorely felt in environmental management. As 
Davers and 1'v1obbs (1997) note: "Ecology, policy processes and people 
(communities) have had few connections through which to communicate and work 
together; they have had no common frameworks for ongoing interaction to move 
beyond episodic interactions defined by conflict." (p. 39). Bradshaw and Bekoff 
concur-for example, in their description of the 'science-policy gap' they write: 
"Such gaps are a type of conceptual no-man's-land, and their significance is 
underappreciated. Transparency of process is achieved when science gazes upon 
itself and the interfaces between science, society, humans and the environment are 
critically examined." (p. 462). This lack of 'transparency' is more than an intellectual 
curiosity-as Cortner (2000) notes, environmental and natural resource policy is 
undergoing "significant introspection" (p. 22) as new approaches to the 
relationships between science and management are tried and tested. The concepts 
that are available strongly shape what is seen through such processes of 
introspection, and what can be learnt fro1n it. Those aspects of experience that 
cannot be articulated remain hidden, obscure forces that are poorly understood and 
cannot be planned for. 
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As integrated environmental research is focused on bringing people from different 
backgrounds together, having concepts that link the groups-and make sense to all 
of them-is an important component of being able to negotiate how, and how well, 
the connections between them are made. The absence of clear concepts has not 
stopped integrated research from going ahead-people are grappling with these first 
steps, and establishing good (and not so good) relationships. Ho'vvever, the lack of 
transparency, lack of ways of abstracting from the immediacy of day-to-day events, 
mean that these experiences are seldom a source of learning for those not 
im1nediately involved. 
As later chapters will illustrate, without a broader theoretical, or abstract conceptual 
structure to give their experiences meaning, people involved in integrated research 
commonly regard their experiences as irrelevant, too context-specific, too persona!, 
to offer other researchers any useful insights. Alternatively, where they do believe 
they have insights that would be useful to others, the problem of abstraction 
remains. How much of the events they have participated in were due to the specific 
context (individuals involved, exigencies of place, vagaries of political climate and 
public support .. . ), and how much can be attributed to a broader, shared context of 
integrated environmental research that is relevant to other people or other 
situations? The desire for transparency, then, can also be understood as a desire to 
learn from others, to avoid having to reinvent the wheel every time a new integrated 
research endeavour is embarked upon. To achieve this, the 'conceptual no-man's-
land' needs to be claimed and populated with ideas and concepts. By articulating 
some concepts, based on the sys tematic study of 'those who have been there'-
even if those concepts themselves become hotly contested-the prospects for 
future relationships 'vv-ithin integrated environmental research are surely brighter. 
This study 
The science studies context 
This study is located within the field of science studies. Science studies takes many 
forms, and has become a popular proxy term for a wide range of sociological and 
anthropological approaches to research on science. However, this study differs from 
the majority of science studies in two main ways. 
First, it is not primari!J concerned witl1 those aspects of scientific practice in which 
scientists construct facts or engage with the objects of their research. This study, 
being concerned with integration ·within and across science, focuses on those 
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aspects of scientific practice that are concerned with relationships among people, 
and how they articulate their problems and achievements of integrated research. 
Secondly, this study differs from the majority of counterparts in science studies in 
that it is based on a methodology that seeks to facilitate the development of research 
practice. This is a significant departure from science studies (and other social 
research areas, such as sociology of science, or sociology of scientific knowledge) 
that is primarily concerned with the evaluation and critique of scientific practice, or 
with building theory of science that is relevant to science studies but does not seek 
to engage scientific practice. As such, while the investigation and theoretical 
development of integrated environmental research is the main theme of this thesis, 
the methodology used to do that forms a second strand of theoretical development. 
The second strand is concerned with the development of an approach to science 
studies premised on engaging scientists in mutually beneficial research, as a practical 
way of moving beyond what has now become widely known as 'the Science Wars'. 
A legacy of war 
The Science Wars will be discussed in more detail in Chapter 2, but in brief the term 
encapsulates an ongoing series of exchanges between social studies of science 
(including sociology and science studies) and biophysical scientists. These have, in 
many instances, become quite acrimonious, and emphasised to the scientific 
community at large the critical aspects of social studies of science. 
Yet there is clearly potential for science studies to engage with scientists more 
productively, and this can be to the mutual benefit of science studies and science 
more broadly. As Jasanoff has noted: "To rebuild the connections between S&TS 
[science and technology studies] and its potential audiences and allies, we \vill first 
have to rediscover how to talk to practitioners of science, engineering and medicine 
in ways that are seen as enlightening and fruitful r-ather than as dismissive or 
demeaning." CT asarioff, 1998, p. 94) However, despite several calls for the 
relationship between the warring parties to move on into more harmonious and 
collaborative 1nodes of operation, as yet science studies has few methodological 
approaches that are premised on mutual benefit or shared learning. 
One of the key is sues here is that of the position of science studies researchers, and 
their relationships with those they are working with. Science studies researchers 
who study the relationships of others, with a goal of mutual benefit, must also be 
significantly introspective about the ways they construe their own relationships with 
their study participants. This issue is central to the \vay this study 'vVas designed and 
conducted, and will be expanded upon in later chapters. 
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Towards mutual appreciation and learning 
Consequently this thesis will detail and implement a research methodology that 
draws on an established science studies approach, that can be loosely clustered 
around the title 'research as practice' ( Pickering, 1992; Chaiklin and Lave, 1993; 
Pickering, 1995; Lave, 1996; Wenger, 1998). Broadly speaking this is an 
ethnographic approach that focuses attention on tl1e day-to-day activities of the 
researchers engaged in integrated research. However, 'practice' is an extraordinarily 
diverse concept. To narrow the diversity, and to provide a methodological 
framework within which the researcher's relationships with the study participants 
becomes central, the notion of 'practice' is interwoven with a similar, albeit largely 
separate approach based on social approaches to communication (Sless, 1986; 
Leeds-Hurwitz, 1995; Stewart, 1996; Penman, 2000). While there are many 
variations, in general social approaches to communication are based on a sense of 
communication as a shared event or activity in which meaning is mutually 
co-constructed. In the context of research, social communication approaches direct 
attention to the relationship between researcher and participant as an ongoing 
collaborative engagement, emphasising shared appreciation and learning. The 
emphasis on social communication within a broader framework of practice led me 
to title this approach 'social communicative practice'. 
Social communicative practice offers one step on a path towards 'fruitful' 
engagement between science studies and scientists . This study, along with its 
primary aim of the development of the concept and theory of integrated 
environmental research, also serves as a testing ground for this methodological 
approach. 
Aims 
Given the broad prob!ematique of integrated research and the science studies context, 
this study had four aims. 
The first was to develop an account of the practices of integrated environmental 
research 'from the trenches', so to speak. How do people-not only researchers, 
but all participants in integrated research-make sense of and articulate their 
experiences of working together? How are joint decisions made? Ho\v are problems 
negotiated? Creating a current account of integrated environmental research that 
draws upon the way people experience it provides a basis for theoretical development 
that is relevant to practice. 
The second aim of the study was to contribute to the development of conceptual 
tools that can be used to better articulate the activities of doing integrated research, 
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and thereby contribute to how others can learn from them. The purpose of these 
tools is to help differentiate the systemic features (in the sense of those features that 
are shared and related to each other) of integrated environmental research from the 
idiosyncratic. How can new participants learn from the processes they or others 
have engaged in? 
Associated with that was a third aim: to contribute to the philosophical 
understanding of integrated environmental research (and, perhaps, integrated 
research more generally), and how it differs from conventional research. This was 
less concerned with practical tools, but rather with taking steps to"\vards defining 
ways of thinking about science that might help to relate the practice of integrated 
research to conventional views of the practice of science. How is integrated research 
different from conventional research? How is it the same? How do these 
characteristics relate to each other? Given the conceptual no-man's-land noted in 
the previous section, it would be hoped that this would also contribute to the 
second aim. 
Finally, as discussed in the previous section, the fourth aim of this study was to 
develop and apply a methodology that combined research as practice and social 
communication approaches as a basis for theory development that is relevant to 
both science studies and science. 
Overview of the study 
This research consisted of two case studies, each Australian environment sector 
Cooperative Research Centres (CRCs). CRCs are substantial research organisations, 
1nost with around 50 full-time equivalent staff, and annual budgets in the order of 
AU$8-12 million. They are funded jointly through the Australian Federal 
Government and the research partners that make up the Centres: universities , 
government researchers, industry, and other government agencies. The first CRCs 
began operations in 1991 , and in 2001 there were 64 Centres in operation in 
Australia (CRC Progra1n, 2002). As will be discussed in Chapter 4, their funding 
rules require that CRCs engage in-and demonstrate-'integrated research'. 
Consequently they offer a wealth of experience of the joys and traumas of 
integrated research practice tl1at is certainly unique vlithin Australia, and has few 
parallels internationally. 
The requirement tl1at integration be demonstrated, without many strictures on how 
to do tl-1.at, has also created an environment where ne"\V CRCs have considerable 
leeway to interpret the notion of integrated research as tl1ey see fit. Consequently 
this study was able to co1npare how two different Centres, working within the same 
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general research structure, 'created' understandings of integrated research that suited 
vastly different socio-political contexts. One Centre, the CRC for Greenhouse 
Accounting, was operating within a volatile international and national political 
context created by the I(yoto Protocol negotiations. The other, the CRC for Coastal 
Zone, E stuary and Waterway Managen1ent, was working in a highly dispersed 
political situation, with many different authorities responsible for coastal 
management, as well as considerable comn1unity and industry interest. The potential 
for these different contexts to influence the ways in which the Centres' research was 
integrated created an ideal milieu within which to explore the negotiation and 
articulation of the concept of integrated research. 
The study was carried out with botl1 organisations over a period of approximately 
18 months . While the methods used (primarily in-depth interviews, participant 
observation and document analysis) were fairly typical of qualitative research, in this 
study tl1ey were placed within a \vider methodological framework that characterised 
engagement in research as participation in diverse, iterative, ongoing conversations . 
These conversations, as interaction between myself and tl1e study participants, 
formed the basic unit of analysis within the structure of research as social 
com1nun1cat1ve practice. 
What this thesis will not do ... 
There are, o f course, many areas this thesis will not cover in detail. In particular, as 
tl1e notion o f integrated environmental research is concerned \,Vith the practices of 
building and maintaining relationships among people, many other aspects of 
organisational or scientific life appear only incidentally to these concerns . 
Importantly, this study was not directly concerned with conventional aspects of 
scientific research, such as the relationships of researchers to the biophysical world, 
scientific instruments or computing, or those individual aspects of scientific work, 
such as inspiration or curiosity. It should be stressed here that this is not because 
these aspects are perceived as unimportant or impossible figments of a socially 
constructed imagination, a charge that is commonly levelled at those who choose to 
study human-human relationships within science in preference to human-
biosphere or human-machine (see, for exa1nple, Pickering, 1995, and Latour, 1999, 
especially Chapter 1). Rather, these aspects are regarded here as elements of the 
traditional practices of research, and were bracketed aside to allow the 'integrative' · 
aspects to take centre stage. 
Other issues arose according to the importance they were attributed in the 
conversations that are the basis of this study, and according to their relevance to the 
1 2 
( H . 1: MAKING A D IFFERENCE: T H E CH ALL ENGE OF INTEG RAT E D ENV TR ONMENTAL RESEARCH 
aims of the study. These include (but are not limited to) issues of organisational 
structure, power relations, organisational or institutional culture, and scientific 
practice. 
Each of these factors are weighty topics in their o,vn right, and do emerge at 
different points. Ho,vever, the point of the focus on conversations is that such 
topics emerge as the participants saw them, in dialogue with my own aims regarding 
integrated research. Decisions as to which of the many substantive issues that were 
raised deserved close attention and which were set aside were the product of that 
ongoing dialogue, as will be detailed in later chapters . 
Organisation of the thesis 
The ten chapters of this thesis correspond roughly to three main sections. This 
chapter and Chapter 2 give the background to the study. Chapter 2 gives an 
overview of three different literatures that illustrate the unique history of the 
concept of integration in environmental research, and highlight the tensions 
generated by different, potentially conflicting forces of integration. 
Chapters 3 through 5 are concerned with how the study was designed and 
conducted. Chapter 3 details the methodology used in the thesis, bringing together 
two mostly separate research constructs, social practice and social approaches to 
co1nrnunication, to complement and strengtl-1en each other. Chapter 3 highlights the 
importance of social and historical context, a theme that is taken up in Chapter 4. 
Chapter 4 details the organisational and political background of the case studies. 
The next chapter then draws on that background to show how the n1ethodology in 
Chapter 3 was applied in these particular cases. 
Chapters 6 through 10 build a theoretical conception of integrated environmental 
research, based on the case study material. The structure of the second half of tl1e 
thesis builds a conceptual picture of integrated environmental research by starting 
with themes that emerged from tl1e study, and using those as a base to progressively 
build up more synthetic, theoretical ideas. It is through this process of theorising 
from practice that new understandings of integrated environmental research are 
proposed. Chapters 6 and 7 focus on the extent to which participants' understandings 
of integrated research (reported in Chapter 6) captured their expen·ences of the activity 
of integrated research (given in Chapter 7). In Chapter 8 I explore ho,v people wer~ 
able to create and maintain relationships despite the gaps, tensions or conflicts 
between understandings and practice. In Chapter 9 I draw out some of the key 
sense-making constructs reported in Chapter 8, and develop some theoretical 
concepts that can be used to abstract fron1 the imn1ediacy of experience, so that 
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they may form a basis for articulation and negotia tion of integrated research. 
Chapter 10 develops the theoretical implications of these differing views for the 
relationship between integrated research and conventional science. 
These understandings are offered as a contribution towards the articulation and 
negotiation of integrated research, and so may help generate research that is better 
equipped to make a difference. 
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The fractured landscape of integrated 
research 
... it must be recognized that the relationship between scientific research, 
education, technological innovation and practical benefits is much more 
diverse and complex today than in the past, and frequently involves many 
players other than researchers. The progress of science cannot be justified 
purely in terms of search for knowledge. In addition, it must be defended ... 
through its relevance and effectiveness in addressing the needs and 
expectations of our societies. 
UNESCO, 1999 
In Chapter 1 it was argued that the idea of integrated research has emerged to 
counter the fractures and disjunctures among disciplines and organisations of 
science, and between science and other institutions. These fractures are widely held 
to inhibit the accessibility and usefulness of research to decision-makers and action-
takers. Yet the pressures for integration are not quite as straightforward as the aim 
of increasing the relevance of research to users might suggest. The pressures for 
integration are themselves fractured into at least two ideological camps, with a third 
ideology resisting integration. These ideologies represent different understandings 
of knowledge, how it takes its 'value' in society, and its relationship to action. 
Consequently, it is not only that integration takes place against a fragmented 
background of disciplines, organisations and institution that renders the idea of 
integration complex and multi-faceted-it is also that the arguments for integration 
are in conflict, and are controverted by arguments against integration. 
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One argument for integration, the knowledge economy, is a description in comn1on 
usage. I have labelled the other argu1nent for integration the 'knowledge 
de1nocracy', and the argument against integration as the 'knowledge autocracy', in 
an adaptation of J asanoffs (1990) 'democratic' and 'technocratic' paradigms of 
public policy decision-making. Of course, these are not the only arguments for or 
against integration, but do underlie much of the complexity and confusion 
surrounding the idea of integration. 
I have used these three categories to structure my description of the fractured 
landscape of integrated research in this chapter. Within each section, the basis of 
the argument for or against integration will be summarised. The summary will be 
followed by an overview of academic literatures that draw on that argument, in 
theoretical and practical 1nodels of integration. Each section will close with a brief 
sample of policies that exemplify the ways the different arguments are used in 
practlce. 
While this allows me to draw connections between several largely disparate areas of 
literature in a coarse-grained way, the cost of this strategy is, of course, detail. Some 
parts of these literatures that are particularly relevant or indicative of the larger 
themes will be featured and discussed in more detail, with a consequent sense of 
':zoo1ning in' and 'zooming out'. \Vhile those aspects that are zoomed in on are 
relevant in their own right, I acknowledge that they are not the only possible 
candidates for detailed examination. Consequently readers will inevitably see 
different aspects of their own areas of expertise or interest that could (or should, 
perhap s) be included or covered more fully. 
The knowledge democracy 
The knowledge democracy is an argument for integration between researchers and 
other 'publics'. It is based on the view that including lay citizens and dispersed 
interest groups is both ethical and practical as it will help to ensure that research is 
targeted towards the needs of the communities it affects. It is democratic in the sense 
that it seeks to assert that the knowledge of participants from outside the scientific 
institution is valuable and can be combined usefully with scientific knowledge. This 
argument is prominent in environmental research, where it has emerged largely 
fro1n reactions against agricultural and development situations where those involved 
in managing the natural resources were excluded from research about those 
resources, leading to inappropriate research that was often of little use or, 
occasionally, had serious negative consequences. 
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Environmental context and theory: from extension to participation 
The theoretical and practical developn1ents in integrated environmental research are 
closely allied with developments in agricultural extension; indeed, to the extent that 
agricultural management is concerned with the care and ste"\vardship of natural 
resources, they merge (Buttel, 1992). Consequently, many of the ideas behind 
agricultural extension can be seen to underpin much of the current thinking on 
integrated environmental research. 
Agriculture and science 
The emergence of modern-day industrial agriculture has been closely allied with 
science. Rossiter (1975), for example, describes in detail the development and use of 
agricultural chemistry and soils science frorn the 1830s in the United States, stating 
that " . .. few doubted in the 1830s and 1840s that chemistry could solve the 
proble1ns of agriculture." (p. 11). The relationship between scientists and 
landholders was built further in the US, with the establishment of the Land Grant 
Universities in 1862, under the clear mandate to broaden access to technical 
knowledge (Brannon, 2002). 
The knowledge democracy emerged in reaction against the traditional 'extension' or 
'transfer of technology' model that underpinned the relationships between 
researchers and land managers. The transfer of technology model is essentially a . 
linear research and application process, similar to the one depicted in Figure 2.1. 
I Problem 1--..1 Research!~ Transfer Adoption 
(small-scale) 
Diffusion 
(large scale) 
• (Rejection) 
Figure 2.1. The linear model of extension. (Adapted from Ison and Russell, 2000) 
Scientists set the research agenda, do the research, and then 'transfer' the results to 
the farmers. The results then 'diffuse' through the farming community. As Scoones 
and Tho1npson (1994) write·: 
The superiority of 'rational science' is assumed and the pursuit of change 
( development) is derived almost exclusively from the findings of the research 
station and transmitted to the farmer through hierarchical, technically 
oriented extension services. Farmers are seen as either 'adopters' or 
'rejectors' of technologies, but not as originators of either technical 
knowledge or improved practice. (p. 18) 
As such, the traditional extension model is positivistic, in that there is assumed to be 
an objective truth that the scientists pass on to the farmers via extension officers; 
and individualistic, as farmers are assumed to make decisions independently on a 
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rational basis. It is perhaps unsurprising then that although this form of extension 
was effective in the dissemination of new technologies for increased production, it 
was far less successful in convincing farmers to prevent or ameliorate land 
degradation (Ison and Russell, 2000). 
Also important in the rise of the knowledge democracy were the perceptions that 
vested interests were promoting research and its associated products (fertilizers, 
pesticides, and so forth) that were not in the best interests either of the farmer or 
for the maintenance of their land. This was particularly the case as so-called 
'Western' technologies were heavily promoted in developing countries, ·where 
farmers undertook massive debts to use the technologies being sold by companies 
based in industrialised countries, and applied them in situations that were vastly 
different from those they had been designed for (see Glaeser, 1987, for an 
overview). The failure of the Green Revolution in many developing areas and the 
social and economic impacts it had on poor communities-especially those who 
were already marginalised, such as women or indigenous groups-led to a strong 
critique of the transfer of technology model, from the point of vievv of human 
rights and welfare as well as its impacts on production. However, these critiques 
were not restricted to developing countries. In industrialised countries tl1e 
dominance of production-based agricultural technologies at the expense of land 
conservation was also questioned for its ecological, economic and social impacts · 
(for Australian examples, see Barr and Cary, 1992; Vanclay and Lawrence, 1995). 
Thus a "'vvidespread rebellion against the transfer of technology extension model 
emerged. 
Alternative models 
In the 1990s, participatory research became a popular alternative to 'top-down' 
extension. Scoones and Thompson (1994) claim that participatory research 
approaches in general: 
... emphasize the rational nature and sophistication of rural people's 
knowledge and believe that their knowledge can be blended with or 
incorporated into formal scientific knowledge systems. [I] f local knowledge 
and capacities are granted legitimacy within scientific and development 
communities, existing research and extension services will pay greater 
attention to the priorities, needs and capacities of rural people and, in the end, 
achieve more effective and lasting results ... (p. 18). 
As such, participatory research asserted that different types of knowledge could and 
should be cotnpatible and complementary and actively combined for improved 
natural resource management. Some of the major research approaches that use 
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participatory methods are listed in T able 2.1, although there are many more. 
Approach Major references 
Farmer-first Chambers et al., 1989; Cernea and World 
Bank, 1991; Chambers, 1997 
Rapid Rural Appraisal/Participatory Chambers, 1980; Ampt and Ison, 1989 
Rural Appraisal 
Agroecosystems analysis Conway, 1987 
Farming systems research Tripp, 1992 
Participatory action research Fals-Borda and Rahman, 1991; Rahman, 1993 
Farmer participatory research Okali et al., 1994 
Participatory technology development Chambers and Jiggins, 1986 
Second order research Ison and Russell, 2000 
Table 2.1. Research approaches based on participatory methods 
Participatory approaches have become popular within agricultural extension, 
particularly in the context of engaging land managers in efforts to improve the 
sustainabili ty of their operation s. K.een (1997) has u sefully summarised the main 
catalysts for shifts towards participatory approaches in what she broadly terms 'land 
management research', as illustrated in Figure 2.2. 
Community catalysts 
- Pressure from NGOs 
[non-government 
organisations] for 
community-based 
research 
- Changing community 
expectations 
Policy catalysts 
- Sustainable development policy 
documents 
- National science statements 
and reviews 
Participatory land 
management 
research 
_ Academic catalysts 
- Methodologies to increase 
community participation 
- Chang ing theoretical paradigms 
Figure 2.2. Catalysts for change towards participatory research. 
(Source: Keen, 1997, p. 90) 
Institutional catalysts 
Chang ing requirements 
fo r government funding 
- Increasing preference 
for community-
supported research 
This diversity of pressures for change, from academic and community, as well as 
policy and research funding bodies, illustrate the various strengths o f the 
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participatory approach. In theory, participatory research solved many of the 
problems of the transfer of technology model. It reduced perceptions of 
neo-colonialism in developing countries, it gave farmers and landholders input into 
the definitions of problems, and therefore made solutions more viable in the 
context within which they would be applied. Finally, it reduced the risks that 
community groups or non-government organisations would reject decisions based 
on research they had been a part of. (For a recent critique of participatory 
approaches, see Cooke and I<othari, 2001.) 
Participatory approaches were important in the development of the concept of 
integrated research, as they asserted that integration of different knowledges and 
interests between science and non-science sectors was both epistemologically 
possible and morally desirable (Scoones and Thompson, 1994; Ison and Russell, 
2000). They also highlighted the political nature of research in general, and argued 
that the distribution of power in conventional transfer of technology models was 
distinctly masculine and hegemonic, and this was a source of its moral and practical 
failings (see, for example, Chambers, 1980; Chambers, 1983; Pretty et al., 1993; 
Freire, 1996). 
Hence participatory research can be regarded at a general level as the vanguard of 
the knowledge democracy in research practice. 
Models of 'knoivledge democracy' integration 
\:vhile agricultural extension tnodels of participation tended to focus on involving 
community groups and landholders in research, other 'democratic' models also 
emerged that emphasised integrating research with government, or both. 
Involving government: adaptive management 
Other models of integration were concerned with integration bet\veen researchers 
and policy-makers, rather than community. One of these was Adaptive 
Environmental Assessment and Monitoring (Holling, 1978), an influential model 
that spawned several variations that can be more loosely grouped under the title 
'adaptive management'. Adaptive management models and approaches drew on 
systems theory to suggest that policy interventions, or environmental management 
more broadly, should be regarded as experiments, with concomitant assessment and 
monitoring as a basis for ongoing learning (Holling, 1978; Lee, 1993; Gunderson et 
al., 1995). 
This was a major step in tl1e environmental research literature towards integration. 
Dovers and Mobbs (1997), for example, describe the important features of adaptive 
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management approaches as "information is central, the focus is on integrating 
natural sys tern and institutional/ social dimensions, and it is absolutely and inevitably 
interdisciplinary." (p. 43). In comparison with participatory approaches, which 
tended to focus on integration at the grassroots-com1nunity level, adaptive 
1nanagement focused on integration between science and policy, thus bringing 
government-level decision-making to the fore. This work was significant because it 
insisted that researchers and managers could work together in productive, ongoing 
relationships, in which the science and the management activities dovetailed and 
strengthened each other. Later versions of adaptive management (for example, Lee, 
1993), have productively combined the more quantitative dimensions of adaptive 
management with social and organisational learning concepts, broadening the 
integrative scope of the models to include social factors. 
In their insistence on partnerships, adaptive management models have contributed 
to the democratisation of knowledge in their acknowledgement that government 
agencies also needed to be included as legitimate 'knowers'. In addition, by 
including government mandates, adaptive management could also link science with 
broader democratic processes. 
Involving both: Integrated ... Management 
Over a similar period of ti1ne as the emergence of participatory research and 
adaptive management, there also emerged three 'integrated management' 
approaches. While participatory approaches focused on community level 
relationships between research and land managers, and adaptive management was 
particularly appropriate for relationships between researchers and govern1nent 
managers, other 'integrative management' approaches aspired to do both. 
Integrated Catchment Management (IC:tvi) emerged in Australia in the late 1970s. 
By the mid-1990s the concept of ICM ( or close variations of it) had been 
implemented in policy or legislation by every Australian State government (Bellamy 
et al., 2002). ICM attempts to bring together all the relevant players with an interest 
in managing a catchment (or watershed), including scientists, community groups, 
landholders and government agencies at all levels, to develop a more holistic 
management approach (Hinchcliffe et al., 1999). 
This was a significant step in the development of the concept of integration in 
environmental research and management for several reasons. First, it strongly 
encouraged the integration of scientific research to address a whole catchment. As 
Bella1ny et al. (2002) note: "Researching and integrating scientific kno\,vledge has 
been an underpinning principle of IC:tvI processes in Australia." (p. viii). However, it 
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also integrated the science with landholders-'integrated' meant explicitly including 
the people who lived in the catchment, and their actions. In this way, ICJvI was 
probably the most recognised fore-runn er of integrated research as it is applied in 
environrnental research in Australia in the late 1990s. 
Integrated Resource Management (IRM) was proposed as a broader alternative to 
ICM in the mid-1980s (Mitchell, 1987) . IRM once again broadened and slightly 
shifted the idea of integration, recognising that while ICM focused on water, similar, 
more abstract principles could be applied to other natural resources, such as forests 
or coasts. There has been considerable enthusiasm-indeed, high expectations-
within Australia about what can be achieved through IRM, as Bellamy et al. (1999) 
write: "The basic assumption that IRM approaches contribute effectively to the 
better management of our land and water resources has not been systematically or 
critically addressed." (p. 338). A decade later Margerum and Born (1995) proposed 
the concept of 'Integrated Environmental Management' as more inclusive again, 
aiming to integrate all human activities in a defined environmental system. 
As these examples illustrate, the formal use of the term 'integration' has an 
important history in land management and environmental research. It has been used 
in the sense of researchers needing to actively work outside their conventional 
disciplines and in tenns of forging relationships with non-scientists. Moreover, 
integration has strong associations witl1 the knowledge democracy through the 
emphasis of Integrated Resource Management and Integrated Catchment 
1'-1anage1nent on community participation and government involvement in research. 
This embeds the concept of integration firmly within an epistemological and moral 
fra1nework that rejects the hegemony of science and scientific knowledge, and 
supports the inclusion of different ways of knowing into environmental decision-
making and land management. 
H owever, these is sues are not restricted to environmental and agricultural sectors. 
Authors such as Irwin argue that these areas are only the more visible symptoms of 
a condition tl1at affects science as a whole. In his book Citizen science, Irwin (1995) 
argues that there is a need for science more broadly to take the needs, concerns and 
perspectives of society into account, as: 
.. . the alternatives are either to argue that the current relationship between 
science and citizens is unproblematic and therefore does not r equire 
modification (a conclusion which is disputed by all the evidence in this book) 
or to deny that science should have everyday relevance (which will inevitably 
lead to an even greater public onslaught on science). (p. 167) 
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This view has been echoed in concerns expressed in the highest echelons of science 
(Lubchenco, 1998). 
Post-normal science 
Other den1ocratic models of integration were concerned with science writ large. 
Post-normal science was essentially an early recognition of the need for new types 
of research in response to different problem-solution situations. Driven in large 
part by environmental issues, but not restricted to them, the authors of post-normal 
science, Funtowicz and Ravetz (1993) described the differences in approach needed 
when the decisions requiring scientific input were both highly uncertain, and had 
major consequences if the scientific and policy 'answers' or solutions were wrong. 
As Ravetz (1999) described it: 
Going beyond the traditional assumptions that science is both certain and 
value-free, [post-normal science] makes 'systems uncertainties' and 'decision 
stakes' the essential elements of its analysis .... Its theoretical core is the task 
of quality assurance; it argues the need for new methods, involving 'extended 
peer communities' who deploy 'extended facts' and take an active part in the 
solution of their problems . (p. 647) 
In other words, situations where "typically facts are uncertain, values in dispute, 
stakes high and decisions urgent" are classified and placed in a systemic relationship 
to traditional scientific endeavour, rather than being assumed to be rare, aberrant or 
just not science. This is illustrated in Figure 2.3 below. 
Decision 
stakes 
High 
science 
Professional 
Consultancy 
Applied 
science 
Low~---------..__ __ __, 
Systems uncertainties 
High 
Figure 2.3 . Post-normal science. (Source: Ravetz, 1999, p. 650) 
In terms of process, post-normal science calls for the broader participation of 
stakeholders, although the authors caution that this is not necessarily for the pursuit 
of democratic values . Rather it is to expose the decision-making processes to as 
many forms of quality assurance as necessary to reach a 'good' decision, not just 
those of scientific methods and peer review. This involves structures to incorporate 
both non-scientific values and non-scientific, 'extended' facts. 
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As such, integration is a process or strategy for dealing with the situation the model 
describes. It is an effort to create a conceptual space that spans the boundaries 
between science and 'society', where there is " ... a recognition that no side 
necessarily has a monopoly of truth or morality." (Ravetz, 1999, p. 653). However, 
while their focus on risk and values is extremely broad in one sense, it is also 
limiting, in that many other decision-making scenarios also require ( or may benefit 
frotn) better incorporation of scientific and non-scientific information. 
Consequently, post-normal science offers some much-needed insight, structure, and 
legitimisation for doing research based on integrating different knowledges. 
Sustainability science 
At a different scale, the concept of 'sustainability science' was proposed as an 
alternative framework to conventional research. Concerned that science has become 
'estranged' from the sustainable development agenda, the authors who coined the 
phrase (Board on Sustainable Development, Policy Division National Research 
Council, 2000; K.ates et al., 2001) argue that science needs to be done differently if it 
is to reclaim a key role in environmental decision-making. 
Sustainability science demonstrates the ambiguity of the role of the scientist: being 
at once an analyst of nature-society interactions, and a key player within those 
interactions . \Vhile acknowledging-even emphasising-the importance of 
incorporating other types of knowledge and describing participatory approaches as 
"critically needed" (I<.ates et al., 2001, p. 641), most of the seven 'core questions of 
sustainability science' suggest a fairly conventional scientific perspective, with the 
exception of the last. These questions are summarised in Table 2.2. While each of 
these questions is about nature-society interactions, only the last question suggests 
that the researchers may be an integral part of this system, rather than being distant, 
external examiners of it. Each contributes to the characterisation of the scientific 
expert as being the one who will ultiinately provide 'the answers'. 
But more significant than what they propose sustainability science is about, is how 
they propose it should be done. As the last question of Table 2.2 indicates, 
sustainability science is based on an adaptive management approach. It promotes 
" societal learning" and a form of action research, where "scientific exploration and 
application must occur simultaneously." (I<.ates et al., 2001, p. 641) . 
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Core questions of sustainability science 
How can the dynamic interactions between nature and society ... be better incorporated 
into emerging models and conceptualizations that integrate the Earth system, human 
development, and sustainability? 
How are long-term trends in environment and development ... reshaping nature-society 
interactions in ways relevant to sustainability? 
What determines the vulnerability or resilience of the nature-society system in particular 
kinds of places and for particular types of ecosystems and human livelihoods? 
Can scientifically meaningful "limits" or "boundaries" be defined ... beyond which the 
nature-society systems incur a significantly increased risk of serious degradation? 
What systems of incentive structures-including markets, rules, norms, and scientific 
information-can ... improve social capacity to guide interactions between nature and 
society toward more sustainable trajectories? 
How can today's operational systems for monitoring and reporting on environmental and 
social conditions be integrated or extended to provide more useful guidance for efforts 
to navigate a transition toward sustainability? 
How can today's relatively independent activities of research planning, monitoring, 
assessment, and decision support be better integrated into systems for adaptive 
management and societal learning? 
Table 2.2. Core questions of sustainability science. (Source: Kates et al., 2001, p. 641) 
In other words, these questions represent a systemic approach, with an underlying 
atte1npt to grapple with the need to integrate other knowledge and to \Vork with 
policy-makers to understand the application of science and its impacts. But this 
integration appears to fall short of granting all non-scientists legitimacy in terms of 
knowledge and knowing. The following passage is quoted at length, as it outlines 
h ow the concept of integration is invoked: 
Sustainability science will therefore have to be above all else integrative 
science-science committed to bridging barriers that separate traditional 
modes of inquiry. In particular, it will need to integrate across the discipline-
based branches of relevant research described above- geophysical, biological, 
social, and technological. The same can be said for sectoral approaches that 
continue to treat such interconnected human activities as energy, agriculture, 
habitation , and transportatio n separately. In addition, su stainability science 
will need to integra te ac ross geographic scales to eliminate the sometimes 
convenient but ultimately artificial distinctions between global and local 
perspectives. Finally, it will need to integrate across styles of knowledge 
creation, bridging the gulf that separates the detached practice of scholarship 
from the engaged practice of engineering and management. 
(Board on Sustainable Development, Policy Division National Research 
Council, 2000, p. 283). 
\v'hile engineers and the potentially very broad category of 'managers' may therefore 
be included in the integration of sustainability science, there is some disjuncture 
between that and the need to involve: "scientists, stakeholders, advocates, active 
citizens, and users of knowledge ... " (IZates et al., 2001, p. 641). 
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In summary then, to varying degrees, participatory approaches represent an 
ontological shift away from the idea of a single-reality world, and an epistemological 
shift away from the notion of science as the sole means of uncovering 'truth' about 
the world. More radical versions of participatory research claim a democratic, 
e1nancipatory ethos, and pro1note participation as an alternative ethical and political 
framework to that of conventional science. However, as the last example of this 
section, 'Sustainability Science' showed, these are by no means simple or 
unambiguous shifts for researchers to embrace. There are conflicts and 
uncertainties that are generated, especially with respect to conventional views of 
science. 
Examples of the .knolvledge democracy in environmental policy 
The mere existence of research models based on the knowledge democracy does 
not, of course, ensure their uptake and use. However, the ideology of the 
knowledge democracy and its connection with 'integration' is also evident in 
environmental and agricultural policy at all levels. Some major international and 
national examples are given here. 
Agenda 21 
Agenda 21 (UNCED, 1992) was one of the key documents to emerge from the 
United Nations Conference on Environment and Development held in 1992. 
Hailed at the time as a watershed for environment and development planning, 
Agenda 21 has since formed a policy basis in many environmental management 
contexts worldwide. Integration was a core theme of Agenda 21, prominent in its 
major argument for the greater integration of indigenous and scientific knowledge 
in planning and decision-making. For example: 
One of the fundamental prerequisites for the achievement of sustainable 
development is broad public participation in decision-making. Furthermore, 
in the more specific context of environment and development, the need for 
new forms of participation has emerged. This includes the need of 
individuals, groups and organizations to participate in environmental impact 
assessment procedures and to know about and participate in decisions, 
particularly those which potentially affect the communities in which they live 
and work. (UNCED, 1992, Section 23.2) 
Chapter 35 of A genda 21, entitled 'Science for sustainable development', further 
strengthens this perspective with respect to research. Table 2.3 selectively 
summarises the text of the program area "Strengthening the scientific basis for 
sustainable management" to illustrate the emphasis on the knowledge democracy, 
especially the inclusion of traditional and indigenous knowledge. 
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Objectives 
• widening of the scientific base and strengthening of scientific and research 
capacities and capabilities; 
• policy formulation, building upon the best scientific knowledge and 
assessments; 
• The interaction between the sciences and decision-making; 
• The generation and application of knowledge, especially indigenous and local 
knowledge, to the capacities of different environments and cultures 
• Improving cooperation between scientists by promoting interdisciplinary 
research; 
• Participation of people in setting priorities and in decision-making relating to 
sustainable development. 
Activities 
Develop methods to link the findings of the established sciences with the indigenous 
knowledge of different cultures .... They should be developed at the local level and 
should concentrate on the links between the traditional knowledge of indigenous groups 
and corresponding, current "advanced science", with particular focus on disseminating 
and applying the results to environmental protection and sustainable development. 
Implementation 
Supporting new scientific research programmes, including their socio-economic and 
human aspects, at the community, national, subregional, regional and global levels, to 
complement and encourage synergies between traditional and conventional scientific 
knowledge and practices and strengthening interdisciplinary research related to 
environmental degradation and rehabilitation. 
Table 2.3. 'Integration' in Agenda 21. (Source: Chapter 35: 'Strengthening the scientific · 
basis for sustainable management', UNCED, 1992) 
Agenda 21 therefore strongly supported the 'knowledge democracy' view of 
integration, and emphasised the role science needed to play in integrating not only 
different types of knowledge from within the sciences, but also in bringing 
traditional knowledge into broader decision-making frameworks. 
These principles have been incorporated into national policies in Australia, such as 
the National Strategy for Ecologically Sustainable Development, which states: 
"decisions and actions should provide for broad c01nmunity involvement on issues 
which affect the1n." (Com1nonwealth of Australia, 1992). 
Land and Water Australia 
The arguments of the knowledge democracy are also evident in other domestic 
Australian environmental or natural resource management research policy. Land 
and \v'ater Australia (formerly the Land and Water Research and Development 
Corporation) is a research and development funding body financed by the 
Australian Commonwealth Government. In their most recent Strategic Plan, Land 
and \v'ater Australia reoriented their entire research planning around four 
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'integrative themes ' and appointed an 'Integration Manager' to oversee how the 
pieces came together. The Plan states that: 
A perennial challenge for most agencies in natural resource management is 
that of integration: across issues and programs: across different scales of 
activity: across different jurisdictions: across ecological, economic and social 
factors; and across the spectrum from knowledge generation to its 
transformation and utilisation . ... It is much easier to deliver on neatly 
defined, discrete (and discreet) research agendas within a single discipline with 
a common language and worldview than to attempt integrated approaches. 
(Land and Water Australia, 2001, p. 19) 
Their approach to this challenge is via a matrix of themes and issues, represented 
visually as in Figure 2.4. 
Figure 2.4. Integrating themes and issues. (Source: Land and Water Australia, 
2001, p. 20) 
In this construct the biophysical themes of 'Sustainable Primary Industries' and so 
forth are surrounded by human activities such as 'learning and understanding'. 
These 'human' themes are described as " .. . powerful lenses through which to 
examine, analyse and interpret R&D outputs across our entire portfolio." (p. 21). 
\Vhile Land and \v'ater Australia are a relatively small funding body, they are well 
known for their innovative approaches to research and have considerable influence 
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on the environmental/ natural resource management research communities in 
Australia. Their emphasis on integration and the knowledge democracy is a 
significant symbol in Australian environmental research. 
The knowledge democracy and social studies of science 
Although the knowledge democracy has been prominent in environmental research, 
there have also been itnportant 'democratic' arguments from the acadenuc 
disciplines and sub-disciplines engaged in what might be broadly called 'social 
studies of science', including 1-ustory of science, sociology, and anthropological 
studies. Generally speaking, social studies of science are less concerned with the 
practical outcomes of democratising knowledge than their environmental 
counterparts, but do make important theoretical contributions to the argument of 
the knowledge de1nocracy. 
Kuhn and the history of science 
The philosophical debate surrounding the nature of scientific 'truth' and its 
relationslup with society and other kinds of knowledge is hardly new territory. Yet 
while these longer histories are acknowledged, I will (as many others have done) 
take the seminal writings of Thomas S. }(uhn as a starting point. The publication of 
I(uhn's historical work The structure of scientific revolutions in 1962 (1962/1970) 
represented a turning point in the formal study of history and sociology of science, 
what Sardar (2000) has called " ... anew phase it1. the ideology of science." (p.34). 
However, I(uhn's writing was not a revolution in isolation-the sociology of 
science was emerging as a recognised field at the same time, with the publication of 
The sociology of science in 1962 (Barber and Hirsch, 1962). \Vhile K.arl Popper's theory 
of falsification was a prominent topic of debate in the philosophy of science at that 
time (Popper, 1959, 1963), the early writings of such influential philosophers as 
Feyerabend (Feyerabend, 1964; Feyerabend, 1962), Habermas (Habermas, 1963) 
and Foucault (Foucault, 1966; Foucault and Rabino\,V, 1997), \,Vere emerging in 
philosophy more generally. Certainly the early 1960s represented a period of 
significant change, and the history and sociology of science both enjoyed 
burgeoning popularity from that point to the present day. 
In terms of integration The structure of scientific revolutions represented a significant 
blow to the fac;:ade of the academies that science was co1nprised of the steady 
accumulation of immutable truths. Despite concurrent and later criticisms (I(uhn, 
1977; Fuller, 2000; Sardar, 2000), I(uhn convincingly demonstrated that science was 
a process of truth-seeking, not a storehouse of absolute truths. Further, what passes 
for scientific truth is the product of a range of human decisions, not all of which are 
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scientific. Through taking an historical perspective, I(uhn drew science into the 
realm of human activity, in all its uncertainty and fallibility. As such it became 
co1nparable to other human systems of activity. 
While I(uhn's writing, supported by others of that period, may have opened the 
doors to view science in its pyjamas, so to speak, it did not in itself pose a major 
challenge to the authority of science. \v'hile I(uhn described the validity of science 
as partial and contingent, his analysis did not directly challenge whether it was still 
the best there was. It was left to the sociology of science, in conjunction with post-
empiricist philosophers to take that next step. 
Sociology of science, and the sociology of scientific knowledge. 
The sociology of science as it is known today has an identifiable history that extends 
back to 1938 with Robert I(. Merton's paper "Science and the social order" 
published in Philosopf!)l of Science. (Merton, 1938). This work, and others by Merton 
throughout the 1940s and 1950s established the view that science can be regarded 
as a suite of socially-defined norms and imperatives. Thus science was argued to be 
a social activity as well as a technical-empirical one, where the social organisation 
was functional, in that it served to sift the good science from the bad, and reward 
only the good science. 
In the mid-1970s, this functionalist view of the sociology of science came under 
attack from the so-called 'Strong Programme', based at the University of 
Edinburgh, pri1narily under the guidance of Barry Barnes and David Bloor (Barnes, 
1977; Barnes and Bloor, 1981). The Strong Progra1nme drew on language-based 
philosophies to assert that science does not rely on 'direct' experience of the real 
world as its basis, but rather is an 'interpretive' activity, in which scientists impose 
their own interpretive structures on the things they see. It draws on there being a 
'looseness of fit' between the language and the world (I<im, 1994), and that 
breaching that looseness of fit is an act of interpretation and persuasion. These 
interpretations, tl1en, are not based on 'fact' or 'observation', but on a system of 
scientific conventions. 
Barnes and Bloor and the Strong Program represents a significant shift in the 
sociology of science in their assertion that the development of scientific knowledge 
is essentially a social process, not a biophysical one. This perspective, more so than 
the historical or functionalist schools of thought, contributed to the democratisation 
of knowledge through highlighting and challenging the hege1nonic nature of 
conventional scientific structures and practices. Scientific conventions, with no 
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direct link to the physical world, may therefore be comparable with other 
conventions found elsewhere in other socio-political structures. 
Science studies 
While science studies (or science and technology studies) is closely allied with the 
sociology of science and sociology of scientific knowledge, and the three schools 
interact, science studies focuses on ethnographic, anthropological-style 
investigations of scientific practice. Following the seminal ethnographic work of 
Latour and Woolgar (1979), science studies emerged as a distinct genre of research 
into the practice of science. 
Science studies have included extensive anthropological-style studies of work in 
laboratories and in the field, (Latour and Woolgar, 1979; Knorr-Cetina and Mulkay, 
1983; Latour, 1987; I<norr-Cetina, 1999), as well as cultural studies of the role of 
science and technology in culture, and vice versa (N elkin and Lindee, 1995), and 
interactions between science and policy G asanoff, 1990). Science studies authors are 
predominantly committed to social constructivist or constructionist epistemologies, 
and tend to focus on the ways in \vhich science, society and technologies are 
co-constructed. By characterising science as a construct, science studies has helped 
to build the theoretical foundations of the knowledge democracy, and added a 
slightly different dimension to the 'social' challenge to the traditional concepts of 
objective, logical, rational science. 
In summary, tl1e various arms of 'social' studies of science have complemented the 
ontological and epistemological shifts noted in participatory research, away from the 
popular conception of science as representing 'real', 'legitimate' knowledge towards 
science being one of many different ways of coming to know the world. They have 
generally been associated with concerns to address the balance of power between 
what has been perceived as the hegemonic power of the scientific institution and 
the disempowered lay citizenry. However, while the validity of these concerns is not 
to be denied or downplayed, the emphasis of the knowledge democracy on 
integrating the needs and concerns of those outside academia does carry risks that 
are not well documented in the knowledge democracy literature. The commonly 
recognised risk is that a policy of engagement diminishes the independence and 
thence the credibility of research. Less commonly recognised is that in order to 
influence bodies that are already powerful (government, industry), science needs to 
maintain its (hegemonic) authority. If the credibility needed by researchers to be 
taken seriously as independent assessors of powerful institutions is reduced, an 
i.tnportant mechanism for social critique 1nay be lost. 
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The knowledge autocracy 
This latter concern has supported forces resisting such change from the knowledge 
democracy, labelled here the 'knowledge autocracy'. The knowledge autocracy is 
concerned with the defence of traditional understandings of science itself-how it is 
perfonned, how it comes to generate 'truth' or 'facts', and how it gains influence in 
the world. Traditional concepts of science as the major source of reliable, 
authoritative knowledge about the world retain a strong hold on the scientific 
self-i.tnage and scientific practice. Yet the ideology of the knowledge autocracy is 
already a battlefield, regardless of knowledge democracy ( or knowledge economy) 
arguments for integration. 
This battle is taking place between the traditional 'autocratic' ideology of science 
and the social studies of science, discussed at the end of the previous section. While 
not directly concerned with integration, the defence of the autocracy against social 
critiques is an i.tnportant part of tl1e fractured landscape of integrated research, as it 
centres on the values that underpin traditional understandings of how science 
comes to take meaning and influence in the \Vorld. By attempting to overcome the 
structures that science has relied upon to support its traditional position, it is easy 
for appeals for integrated research to invoke the dilemmas and battles of the 
knowledge autocracy and the 'Science Wars'. 
The autocracy strikes back 
In general, the public and academic questioning of science in the post-World War II 
era noted in Chapter 1 supported the social critiques of the privileged, 'objective' 
status clai.tned by scientists. The backlash against these critiques has generated 
ongoing, often acri.tnonious exchanges between representatives of different camps, 
which have earned the title 'tl1e Science \v'ars.' 
Since the mid-1990s the Science Wars have burgeoned from small-scale skirmishes 
to prominent battles. The essence of the Science Wars is the belief of 'conventional' 
scientists that, by highlighting the socially- and politically-constructed nature of 
research, social studies of science have sought to undermine the credibility of 
science. The conventional scientists reacted with clai.tns that science studies was 
founded on 'unscientific' bases. For exan1ple, in 1996, in the preface to an edited 
volume of the Annals of the New York Academy of the Sciences entitled The flight 
from science and reason, Paul Gross wrote: 
\Y./e believe that there is today in the \'Xlest, among professors and others who 
are paid, in principle, to think and teach, a new and more systemic flight from 
science and reason. It is giv en endless and co ntradictory justifications, but its 
imperialism-for example under the banner of "science studies"-and the 
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highest esteem in which it holds the trendiest irrationalisms, are undeniable. 
(Gross et al., 1996, p. 2) 
The same year, physicist Alan Sokal authored a now (in)famou s hoax paper, 
published in the sociological journal Social Tex t (Sokal, 1996) . This paper, and the 
ensuing debate over its significance ( or lack thereof) sparked a parley between 
conventional science and various arms of the sociology of science and science 
studies (for summaries see Gieryn, 1999; Sardar, 2000), which continues to the 
present day (see, for example, Ashman and Baringer, 2001; Brown, 2001; Weinberg, 
2001). 
The implications of these arguments for integration are ambiguous. On the one 
hand, integration across disciplines may be tolerated, even supported, as an 
appropriate way for scientists to make research outcomes more relevant to policy-
makers and others. However, the direct interaction and engagement of scientists 
and non-scientists, by denying the possibilities of independence and objectivity, 
constitutes a 'democratic' threat to the integrity of science. Consequently, attempts 
to practice integrated research can be readily criticised from the perspective of the 
knowledge autocracy, as it is seen as allowing- or even encouraging-external 
factors (such as politics) to compromise the credibility of the institution of science. 
Such criticisms highlight the risks of integrated approaches that seek to engage 
beyond the academy, as they have important implications for the ability of 
researchers to independently analyse and be critical of the policies and practices of 
other institutions. This tension between traditional ideas of science and integrated 
research effectively represents two different ways in which science can bring about 
change (by engagement or by disinterestedness), and is an important feature of the 
fractured landscape of integrated research. 
The ambiguity of the knowledge autocracy in policy 
The ambiguity of the knowledge autocracy with respect to the need for science to 
take a more active role in the decision-making and action-taking worlds is also 
apparent in science policy. Some international illustrations include the United 
Nations Declaration on Science, the I(yoto Protocol, and a national example is a 
recent report by tl1.e Australian Chief Scientist. 
United Nations Educational, Scientific and Cultural Organisation 
In 1999 members of the United Nations, through the United Nations Educational, 
Scientific and Cultural Organisation (UNESCO), agreed to the D eclaration on science 
and the use of scientific k nowledge, which centred on commitment to the document 
Science agenda- -fi"amework for action (UNESCO, 1999). The importance of scientific 
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work across disciplinary boundaries in the contex t of environmental change was 
emphasised: 
Interdisciplinary research involving both the natural and the social sciences 
must be vigorously enhanced by all major actors concerned, including the 
private sector, to address the human dimension of global environmental 
change ... and to improve understanding of sustainability as conditioned by 
natural systems. (UNESCO, 1999, Section 31). 
While interdisciplinary integration is clearly endorsed, ho"\v interdisciplinary research 
is to be 'enhanced' by major actors is unclear. To further confuse the issue, the 
Science Agenda does not differentiate between research geared towards production 
and research geared towards social change. The introduction to the framework 
sum1ned up this duplex view of science, vaguely stating that "Science policy should 
promote the incorporation of knowledge into social and productive activities." 
(UNESCO, 1999, Section 38). 
Consequently this statement has opted for interdisciplinary research as a relatively 
'safe bet' in balancing the need for integration against the traditional ideals of 
science. 
The Kyoto Protocol 
In 1993 the I<.yoto Protocol brought scientific research and the scientific 
community well within the political arena. This went beyond the usual 'expert 
advisory' provision of technical information about climate change, as countries' 
adherence to the protocol is to be judged by a scientific panel: 
... each Party included in Annex I shall provide, for consideration by the 
Subsidiary Body for Scientific and Technological Advice, data to establish its 
level of carbon stocks in 1990 and to enable an estimate to be made of its 
changes in carbon stocks in subsequent years. (UNFCCC, n.d., Article 3.4) . 
This suggests that, in terms of integration, the I<.yoto Protocol has granted the 
scientific community a significant role in the political/legal system beyond the 
provision of advice towards assessing nation-states' compliance. While this led to 
the close entanglement of science and policy, it was ambiguous with respect to the 
knowledge democracy/ autocracy. To the extent that science was being brought into 
the democratic systems of the United Nations, it can be regarded as a step towards 
a knowledge democracy, a recognition that politics alone cannot solve the problems 
posed by climate change. On the other hand, the I<.yoto Protocol can also be read 
as simply increasing the hegemony of the already-powerful (the scientists and the 
political negotiators) by bringing them together, in turn decreasing the ability of 
those 'outside' to have a voice. 
34 
CH. 2: THE FRACTURED LAND SC t\PE Or- I NTEGRATED ENV I RON i'v! ENT .AL R ESE t\R C H 
The knowledge economy 
The third strand of literature relevant to the fractured landscape of integrated 
environmental research is the 'knowledge economy'. The knowledge economy can 
be summarised as a widespread perception that the acquisition and transformation 
of knowledge has replaced the acquisition and transformation of raw materials as 
the engine of econornic growth (OECD, 1996). As such, the primary mechanism 
for affluent 'new economy' nations to continue increasing their wealth is knowledge 
and information. In terms of integration, the knowledge economy is concerned with 
the connections between research and the production of goods and services. 
In a similar manner to the changes described as the democratisation of knowledge, 
the understanding of the relationship between research and development and the 
production of goods and services has also undergone a significant sea-change over 
the last decade. However, to document the change, some description of the 
. . . . previous situation 1s necessary. 
From R&D management to innovation systems 
Research and development (R&D) management concepts overlapped \vith 
agricultural R&D concepts, although the two literatures tended to develop in 
parallel without much connection. Indeed, the concept of 'transfer of technology' as 
is commonly applied in commercial, technological sectors today was in large part 
derived from its application in agriculture (V anclay and Lawrence, 1995). The 
commercial/industrial version of the transfer of technology model is illustrated in 
Figure 2.5. 
Basic ... Engineering ..... Manufacturing ~ Marketing ..... Sales ,... ,... ,... 
science 
Figure 2.5. The 'technology push' model of the innovation process. (Source: Bessant and 
Dodgson, 1996, p. 32) 
Yet in a similar process to that described earlier in this Chapter, the simplicity of the 
transfer of technology model has also been challenged in the industrial sector. In 
the late 1980s and early 1990s, several authors proposed that the linear models of 
technology transfer vvere insufficient as descriptions of how innovations were 
transformed into econoniic growth (Freeman, 1987; Lundvall, 1992; OECD, 1996). 
Perhaps unsurprisingly, the business sector's criticisms of these narrow, linear 
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1nodels were remarkably similar to those of the agricultural sector. Fields such as 
organisational learning (Argyris and Schon, 1996) emphasised the complexity of 
innovation within firms. The field of innovation studies pointed to the extent that 
research was integral to a much broader, more complex system bryond firms. 
Innovation studies 
Innovation and its role in generating profit is not a new topic; it has been a core 
part of R&D Management since its inception (see, for example, Burns and Stalker, 
1961; Byatt and Cohen, 1969; Taylor, 1971). However, this early literature typically 
focused on innovation within firms. More recently, Freeman (1987) introduced the 
concept of 'national systems of innovation', a the1ne that was taken up by Lundvall 
(1992) in a highly influential volume that shifted the focus of innovation from 
individual firms to a larger industry-nation-state interaction. Lundvall introduced 
the concept thus: 
... a system of innovation is constituted by elements and relationships which 
interact in the production, diffusion and use of new, and economically useful, 
knowledge, ... [A] national system encompasses elements and relationships, 
either located within or rooted inside the borders of a nation-state. (p.1 ). 
In otl1er words, it focused on the interactions between the nation-state and industry 
as the site of innovation that led to the general growth and prosperity of the nation 
as a whole. But it also contributed to the increasing recognition of the role of 
science and its connection with society, especially industry, as a vital component of 
that system. As Quinn et al. (1997) write: 
As a society, and as managers, we need to understand the truly chaotic way in 
which science, innovation, and technology develop and learn how to manage 
it in this chaos rather than attempt to convert the process into something it 
will never be: orderly and predictable. (p. 19). 
In other words, there was a shift in thinking away from the linear models to ones 
that e1nphasised the interconnectedness of research within broader systems of 
commercial production. 
Enter the knowledge economy 
These shifts in thinking supported a new perspective on both research, and the 
concepts of society and econorny more broadly. The boom of the information and 
communication technologies industries in the United States and Europe in the late 
1980s and early 1990s spectacularly confirmed the centrality of research and 
technological development in economic prosperity. The kno\,vledge economy was 
born. 
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The impact of this sea-change in economic thought on research, both public and 
private, is perhaps yet to be fully realised and is not yet well understood. But at a 
general level the knowledge economy has placed research, its develop1nent and 
application at the forefront of economic, governmental and organisational planning. 
This has not siinply been a matter of rearranging the components so that 
kno'vvledge 'producers' are granted higher status. As the language suggests, the 
knowledge economy frames the knowledge produced in all sectors of the economy 
as a commodiry with current or potential commercial value. Consequently a significant 
manifestation of the knowledge economy has been broad conceptual and practical 
shifts within research institutions, not only privately funded ones, away from 
scientific knowledge as public good towards its privatisation. In the knowledge 
economy, the protection of intellectual property is paramount, because it forms the 
basis of commercialisation potential. 
Consequently, the dominant ways of thinking about research and the publicly 
funded institutions whose primary function was to generate 'new knowledge' 
underwent a fundamental change. In co1nbination with the theories of innovation 
systems, the knowledge economy placed these institutions closer to industry, with 
the emphasis no longer on 'feeding into' the private sector, but actively 'working 
with' the1n. This shift was noted and endorsed by the Organization for Economic 
Co-operation and Development (OECD) in 1996, ,vhen they wrote that: 
The science system, essentially public research laboratories and institutes of 
higher education, carries out key functions in the knowledge-based economy, 
including knowledge production, transmission and transfer. But the OECD 
science system is facing the challenge of reconciling its traditional functions 
of producing new knowledge through basic research and [education] ... with 
its newer role of collaborating with industry in the transfer of knowledge and 
technology. (OECD, 1996, p. 7) . 
In other words, the knowledge econon1.y focused highly influential and broad-
reaching attention on overcoming the barriers to integration among researchers and 
between researchers and those arms of the economy that convert research into 
wealth. 
The consequences for publicly funded research have been ambiguous, perhaps even 
contradictory. \Vhile it is 'vvidely recognised that government support for 'basic' 
research is necessary as the foundation for applied research (although this siinple 
distinction is itself becoming less clear), tl1.ere is siinultaneous pressure for more 
research to be focused on meeting production-based outcomes (OECD, 1996). 
Research is at once more important, but also more accountable and more open to 
questionii1g from non-scientists, as their knowledge is recognised as valuable too. In 
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th.is way, some of the i1nplicat.ions of the knowledge economy for research practice 
are superficially similar to those of the knowledge democracy. 
The emergence of the knowledge economy was significant to the development of 
the concept of integration in several ways. In one sense it reaffirmed the idea that it 
was not research in isolation that added to a nation's wealth-growing capacity, but 
research in connection with other economic bodies, in particular business and industry. 
Follo\.ving from the popularity of organisational learning, in the early to mid-1990s 
the new term of 'knowledge management' became the latest managerial juggernaut. 
Knowledge management reflected the key reorientations of the knowledge economy 
away from th.inking of product.ion as being solely ( or primarily) concerned with the 
transformation and flow of goods and services to being concerned with the 
transformation and flo\.v of knowledge. 
The knowledge economy generated several shifts in managerial thinking, .including 
the recent buzz of 'knowledge management' (for an overv.ie\.v see Liebowitz, 1999) 
and 'alliance management' (Doz and Hamel, 1998; Harbison and Pikar, 1998). \Th.ile 
these are not central to the history being recounted here, they are significant to the 
extent that they have opened up many new opportunities for managers and 
researchers to experiment with new organisational relationships. 
In some respects these were similar developments to the democratisation of 
knowledge, to the extent that they can be attributed to the same growing 
appreciation of the complexity and non-linearity of relationships between science 
and society. However, the epistemological and moral motivations of the knowledge 
economy and the knowledge democracy are in stark contrast. The focus of 
innovation studies was on the more efficient transformation of knowledge into 
saleable product, hence it was grounded in a neo-classical economic perspective, in 
which the primary aim of research is to generate economic wealth. Morally, then, 
the knowledge economy is grounded in the utilitarian view that the pursuit of 
individual self-interest brings the greatest benefit to society as a whole. 
Epistemologically, the knowledge economy concurs with positivist views that 
science sits at the foundation of much innovation, and as such maintains science as 
privileged access to knowledge about the biophysical world. 
The knowledge economy research models 
The i1npact of this 'paradigm shift' has been observed and, to an extent, theorised 
by several researchers, with popular models being Mode-2 research and the 'triple 
helix'. 
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The New Production of Knowledge: 'Mode-2' research 
'Mode-2 research' has become something of a catch-cry in research policy and 
111anagement circles, attesting to the timeliness of the publication of The new 
production of knowledge: the cjynamics of science and research in contemporary societies by 
Gibbons et al. in 1994, followed up by a similar team in 2001 (N owotny et al. , 
2001). Gibbons et al.'s theory is based on the observation of newly (or recently) 
emerging research structures ('Mode-2') that are different from conventional 
scientific structures of knowledge production and dissemination ('Mode-1 ') . The 
aim of their analysis is to "clarify the similarities and differences between the 
attributes of each [mode], and help us understand and explain trends that can be 
observed in all modern societies". (p.1 ). 
The authors' starting point is the claim that knowledge, which ,vas formerly 
produced in academic institutions, particularly universities but also government 
research organisations and corporate laboratories, is now being produced by a much 
wider range of actors, in contexts that are more social and economic than academic. 
The divisions between academia and other organisations are being blurred in the 
attempt to produce innovative products (in the private sector) and innovative 
solutions to social and environmental problems (in the public sector) . As such, they 
are claitning that similar processes are at work in both-that continuing 
fragmentation and specialisation of knowledge has led to a greater emphasis on . 
developing formal and informal links not only between different disciplines, but 
different types of organisations altogether. 
The ability to develop and maintain many different types of relationships \,vith a 
wide range of both scientific and non-scientific players is key to successful Mode-2 
research. They also place particular emphasis on change in scientific institutions, 
whose traditional ways of producing and disseminating knowledge have become 
inadequate in the constant search for competitive advantage in the more globalised 
economy. In Mode-2 research, the ways in ·which the research is going to be used 
frames the research in the first place-problems to be tackled are not intellectual 
problems dictated by scientific curiosity or the progress of the discipline or sub-
discipline, but are generated by the need to address a particular 'real-world' issue. As 
the authors acknowledge (p. 4) this is not a particularly new type of research: the 
so-called 'applied sciences' such as engineering or medicine have always been more 
Mode-2 than Mode-1. More importantly though, the context of application in 
Mode-2 research is not decided within the academic domain alone, but in 
negotiation with various other actors . Hence it is not the engineers or medical 
doctors who decide which research is m ost pressing, but a broader range of actors 
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or stakeholders: '' ... it is shaped by a more diverse set of intellectual and social 
demands than was the case in many applied sciences . . . ' (p. 4). 
While the authors refer to environmental issues and research as exemplifying Mode-
2 research, they generally assume that the same principles of Mode-2 research apply 
regardless of public or private good status. Indeed, part of their justification of the 
growing prevalence of Mode-2 research is that the distinctions between public 
research institutions and private organisations are becoming blurred, as 
collaboration between the public and private sectors increases . The 'social contract' 
that brings about the closer ties between research and non-research sectors and 
makes private industry more accountable to government and citizens is presumed to 
be the same in, for example, pharmaceutical research as it is in climate change 
research. 
It is acknowledged that the boundaries are no longer clear-cut (if, indeed, they ever 
were), especially due to the emergence and strength of 'environmental' industries 
and consu1ner lobby groups. However, Gibbons et al. fail to account for the 
different forces that have been pushing towards greater integration, and the 
potential for conflict between the knowledge democracy and the knowledge 
economy. Lack of historical contextualisation in their work allows the authors to 
observe the superficial similarities between the push for greater integration in public 
and private good research and presume they are the same. As this chapter has tried 
to illustrate, the differences between the two can be readily observed from an 
historical viewpoint. The analysis presented in this Chapter suggests that the moral 
and epistemological differences between the knowledge economy and the 
knowledge de1nocracy are likely to be significant. 
Triple helix 
The triple helix 1nodel was proposed in the mid-1990s by Etzkowitz and 
Leydesdorff (1997). In its simplest forn1, the triple helix simply refers to any 
configurations of industry, government and science working together in an 
integrated way (Ern0-I<j0lhede et al., 2001). The helix metaphor suggests the 
ent\vining of these three strands into a shared or common entity. As such, it 
enc01npasses Mode-2 research and the other research models mentioned earlier, 
such as post-normal science, as particular instances or configurations of the triple 
helix. Etzkowitz and Leydesdorff (2000) describe three types of triple helix 
relations: in version 1, the nation-state controls both industry and science, and 
dictates the relationships between them (e.g. Fonner Soviet Union and Eastern 
European countries); in version 2, the three institutional sectors are strongly divided 
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and relations across them are highly circumscribed ( e.g. some aspects of Swedish 
and US science policy); and finally triple helix version 3, where institutional spheres 
overlap \Vith "each taking the role of the other and with hybrid organizations 
emerging at the interfaces ." (p . 111). They illustrate this version as Figure 2.6. 
Tri-lateral networks 
and hybrid 
organizations 
State 
Figure 2.6. The triple helix model of university-industry-government relations. 
(Source: Etzkowitz and Leydesdorff, 2000, p. 111) 
The triple helix model represents a significant shift from the linear transfer of 
technology mod.el to an appreciation of the interactions between science, and 
business and governn1ent as a complex, non-linear, inherently unstable co-evolution 
between three dynamic systems (Etzkowitz and Leydesdorff, 2000). Increasingly 
science is viewed not merely as a source of informational input to these systems, but 
as an active (and reactive) participant in an ongoing process of transition and 
renewal. 
Once again, the triple helix model tends to treat research as a homogenous \Vhole 
that is based on research that has application in its transformation into private 
goods. Yet some of tl1e assumptions that can be made at this general level of 
science-government-industry interaction do not apply in the case of public good 
research, such as profit being the driving force behind tl1e increasing interaction 
(OECD, 1996). \Xlhile the profit motive may have legitimacy in some environmental 
research sectors, especially as market mechanisms are turned to as a way of 
internalising external environmental costs, as I<:.een's diagram illustrated earlier in 
Figure 2.2, there are a range of influences driving towards new research models. 
Similarly, while the role of governments as regulators of environmental issues 
renders them more prominent in the environmental 'triple helix' configuration than 
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in profit-driven sectors, other sectors, such as 'community' are excluded. Other 
models, or variations to the triple helix and Mode-2 models are needed to explain 
the extension of research transformation beyond the profit-based, private-good 
research base, into 'public good' sectors such as environmental research. 
Integration and the knowledge economy in policy 
As for the knowledge democracy, the ideology of the knowledge economy is also 
supporting calls for integration in policy. While the international support of the 
OCED for the knowledge economy has already been noted, recent examples in 
Australia include a major report by the Chief Scientist and the Commonwealth 
Scientific and Industrial Research Organisation's (CSIRO's) Strategic Plan. 
Chief Scientist's report 
In Australia, a recent review of science policy conducted by the Chief Scientist (the 
tnost senior science policy adviser to the Federal Government) also emphasised the 
importance of integration with respect to the knowledge economy. He reported 
that 
Integrating the innovation system across all points can increase the chance of 
generating more products and processes that enhance our lifestyle. The 
innovation system is dependent on strong links between all players, 
government, industry and research performers. (Batterham, 2000, p. 11) 
and further: 
By and large, our competitors and economic partners are adopting different 
combinations of integrated measures to strengthen their capacity to innovate. 
Although the pace of progress across these countries fluctuates, they are 
constant in their drive towards knowledge-based economies. (Batterham, 
2000, p. 41 ). 
It is the knowledge econon1y, and the place of science as a key driver in economic 
growth and productivity that dominates this review. The overtones of this report 
are that the research community has a moral obligation to commercialise their 
research and engage in the knowledge economy. 
CSIRO strategic planning 
The Commonwealth Scientific and Industrial Research Organisation (CSIRO) is 
Australia's largest research body, and one of the largest and most diverse scientific 
research organisations in the world. It carries out research across a wide range of 
sectors, including agricultural and environmental research. CSIRO is highly 
respected, both nationally and internationally. At the level of strategic planning, 
CSIRO's goals and aspirations illustrate the ambiguous position of public research 
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organisations within a knowledge economy/ de1nocracy. In their 1nost recent Plan, 
they state: 
We have decided that many of the land and water issues affecting the 
sustainability of agriculture, mining, mineral processing, manufacturing and 
the built environment can best be dealt with via large-scale integrated work 
. . . with appropriate advisory and management mechanism s in place to ensure 
that customer group s in the relevant productio n-based sec tors can exert 
appropriate influence on those projects. The objective is that work will be 
undertaken so as to meet the sustainability needs of customers in production 
sectors while addressing the environmental issues through a systems approach 
to broad-scale land and water management. (CSIRO, 2000, p. 8) 
In other words, the integration of science is supported, as is integration with non-
scientists-significantly called "customers". The implication of the term is that the 
knowledge econo1ny is the do1ninating force: they will be paying for access to 
CSIRO knowledge, which is a commodity for purchase. Furtl1er, it implies that 
those not paying are excluded from the integrative context. 
In CSIRO's environment sector, their capacity to do 'big science', integrated across 
discipline and industry sectors is promoted: 
CSIRO's environmental activity . .. derives from a disciplinary base across all 
elements of the environment, a breadth rarely found in one institution, 
anywhere. Increasingly, this knowledge is tested and applied in big, 
integrative, collaborativ e activities, focused on specific contexts , regions and 
problems, and delivered 'on-the-ground' in conjunction with a range of 
partners and co-investors. These integrated responses take account of 
econon1ic, social and institutional factors and draw on relevant skills in 
CSIRO and collaborators. (p. 13) 
The nature of tl1e relationship between CSIRO and "partners" is unclear, but the 
description of "co-investors" once again strongly invokes the commodification of 
the research rather than its democratisation. 
Effects on public good research? 
As these models and policy statements have indicated, the effects of the knowledge 
economy on research that is concerned with 'public good' problems, such as 
environmental research, are ambiguous. Despite most of the knowledge economy 
models bundling public and private good research together, as ye t none has 
adequately examined how or why this should be the case. The fundamental 
distinction between public and private goods has not changed. Not only is much 
environmental research 'basic' in the scientific sense of needing to inves tigate 
fundamental processes that are conceptually a long way from any technical 
application on the ground, but even that on-the-ground application itself is often 
not productive in the sense of directly generating income. lv1ore commonly it incurs 
a cost that may be highly cost-effective in terms of avoiding larger costs in the 
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future, but these benefits are themselves uncertain. As such, environmental 
research-and environrnental restoration or protection-rennins a public good. 
Despite this, there has been a strong move within Australia towards a 'purchaser-
provider' model as the key link between governn1ent and environmental research. 
\Vhile this will be discussed extensively later in this thesis, the purchaser-provider 
model draws on the concept of the knowledge economy, and characterises 
environmental knowledge as a commodity that can be transferred (without 
significant cost) from producer to consumer. This has facilitated the privatisation of 
public good research through the creation of artificial markets where environmental 
researchers compete against each other for the provision of the said knowledge 
commodity. 
While this does not affect the public good status of environmental actions taken on 
the basis of the knowledge provided, it does shift environmental research onto a 
different moral and ethical platform, which has significant practical ramifications. In 
particular, intellectual property provisions demand that researchers do not share 
their research results if doing so will help them maintain an advantage in the next 
funding round except with their contracted research purchaser. The contractual 
purchaser-provider model ( or variations of it) can be constn1ed as integrative, in the 
sense that it evidences a strong relationship between science and a research 'user'. 
This is in stark contrast to the knowledge democracy, which demands that many 
different players should contribute to the construction of knowledge, and that 
decision-making should be an open, collaborative process. The concept of 
'integration' 1nay potentially encompass both democratic and economic motivations 
for breaking down traditional scientific barriers. 
Integration: democratisation and com modification 
So far this chapter has attempted to show that integrated environmental research is 
in the unusual position of being a product of both the democratisation and the 
commodification of knowledge. These processes have developed and strengthened 
simultaneously, with similar superficial impacts-calls for closer ties between 
science and non-science institutions, focus on science in the context of its 
application, greater accountability, demand for more interdisciplinary or 
transdisciplinary work, and an emphasis on innovative approaches. Yet beneath 
these superficial manifestations lies the potential for deeper conflicts that have yet 
to be fully analysed. 
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These closer ties are ambiguous with respect to the knowledge autocracy. While the 
knowledge autocracy resists democratisation of knowledge, its position in relation 
to commodification is les s clear. In one sense, it is rejected, as contract-based 
research diminishes the researcher's autonomy, which is an integral part of the 
autocracy. Yet the knowledge econo1ny also reaffirms the hegemony of scientific 
knowledge, and emphasises its monetary value, as well as its value in application 
more generally. This is appealing to many researchers, especially as it o ffer s new 
avenues for recognition, including financial reward, in times of falling block grants, 
non-tenured positions, and increasing competition for the research funding dollar. 
Interconnections 
These diverse literatures have all contributed in different but connected ways to the 
concept of integrated research. Major developments in sociology and philosophy, 
together with widespread realisation that environmental issues are not only scientific 
but need to be balanced with non-scientific concerns and expertise, have created a 
groundswell labelled here 'the knowledge democracy'. The knowledge democracy 
has been implemented in environmental research through a wide range of 
community-based participatory research approaches. Broadly speaking the 
knowledge democracy is based on widening the concept of legitimate expertise to 
include non-scientists-from community groups to non-government organisations, 
to government and industry-in environmental decision-making. 
These changes are being resisted by the knowledge autocracy, those who continue 
to endorse the sanctity of science as a superior, rational knowledge that deserves a 
special place in the decision-making world. 
In contrast, developments in economic thinking have driven a view of knowledge as 
a commodity. As such scientific knowledge needs to be pro tected by intellectual 
property rights and integrated with the productive sectors through commercial 
exploitation. This perspective reifies scientific knowledge in economic terms, and 
encourages purchaser-provider relationships between science and non-science 
sectors. 
These are each evident in science policy and environmental policy at national and 
international scales to varying degrees. Consequently, environmental research sits 
amidst these strangely contrasting, converging, potentially conflicting ideologies and 
criteria for \vhat constitutes good integrated environmental research, as illustrated in 
Figure 2.7. 
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The tension illustrated in the centrepiece of Figure 2.7 is not only the result of 
ideological clashes between the knowledge economy, autocracy and democracy, but 
are also due to policy clashes between science policies and environment policies that 
encourage and reward different conceptions of integration. Further, 'internal' 
tensions with conventional knowledge autocracy views of science suggest integrated 
environmental research is 'spilling over' the central, autocratic core of the institution 
of science, again leading to tension and uncertainty. 
Knowledge 
democracy 
Science policy 
;===::::: Knowledge ;===::::: 
autocracy 
Environment policy 
Figure 2. 7. Forces of integrated environmental research. 
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These different forces both act directly on the conduct of integrated research 
(when, for example, researchers 1nake a com1nitment to a participatory research 
approach), and influence each other indirectly, leading to unpredictable interactions, 
tensions and confusions (for example, working 'in partnership' with one's 
'customers'). 
The overall aim of this chapter was to offer an explanation for the complexity, 
ambiguity, and confusion that forms the landscape of integrated research. The 
tensions tl1at can result are not only due to the potential for conflicting 'external' 
requirements imposed by otl1ers but also because they often reflect personal, moral 
commitments. As such the contrasting epistemologies that underlie the knowledge 
democracy, tl1e knowledge autocracy and the knowledge economy are both abstract 
philosophical issues and practical dilemmas researchers deal with in their own 
understandings and applications of tl1e concept of integrated research. 
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Consequently, integrated research takes place not only in the more commonly cited 
context of fragmented disciplines, organisations and institutions, but also in a 
landscape of ethical, practical, political and scientific dilemmas . This landscape 
reinforces the significance of the questions at the heart of this thesis: how is 
integrated environmental research being done, amidst this confusion? What lessons 
can be learned from those experiences that can inform the theoretical and practical 
development of this type of research? 
4 7 
Research as social communicative 
practice 
Chapter 2 described a research landscape characterised by the potential for 
dilemmas and conflict as ideologies of integration and practical purposes come 
together. Importantly, as noted in that Chapter, social studies of science are a part 
of that landscape, most commonly as part of the knowledge democracy, and often 
in conflict witl1 conventional views of science. However, while this study does sit 
witl1in the broad field of science studies, to meet the aims given in Chapter 1, in 
particular the practical aims of contributing to the conduct of integrated research, 
adopting a conventional "science studies" approach of evaluation and critique could 
be counterproductive. Consequently, a methodological approach based on fruitful 
dialogue and mutual cooperation was needed. 
Further, it is appropriate that a study that is largely concerned with analysing 
relationships between researchers and other participants, including the assumptions 
underlying the ways in \,Vhich they interact, is also significantly introspective and 
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reflective about the nature of research. As rnentioned briefly in Chapter 1, in this 
study I used the quite conventional qualitative research techniques of in-depth 
interviews, participant observation and document analysis (detailed in Chapter 5) as 
the basic form of my relationship with the study participants . The difference 
between this study and more conventional qualitative research was in the way these 
methods were construed within a broader methodology. In particular, due attention 
needs to be paid to the ,vays relationships between myse!f as a researcher and the 
study participants were construed and constructed. By providing a detailed account 
of the methodological assumptions that underpinned this study, the relationships 
between my study participants and myself are exposed to scrutiny in a similar 
fashion to the relationships between others I describe in later chapters. 
Consequently, as discussed briefly in Chapter 1, an alternative methodology was 
developed and applied. This methodology interwove t\vo closely related, but 
traditionally separate, methodological approaches based on the concepts of research 
as practice, and social communication. I have called this methodology 'social 
communicative practice'. Construing research as social communicative practice 
based the tl1eoretical development of integrated research presented in the latter half 
of this thesis in the dialogue between myself as researcher as the study participants . 
Hence this chapter is concerned with the way in which the research relationship 
between the study participants and mys elf ,vas constructed. 
This chapter will outline the theoretical foundations of the methodology, and in so 
doing provide definitions and a framework within which the key concepts used in 
the study-practice, meaning, learning, context, understanding, communication, 
articulation, and negotiation-are used. Chapter 4 will introduce the case studies to 
give the background and context of the situations in which I applied this 
methodology. Chapter 5 will then detail how the methodology was i.tnplemented 
within the context of the cases. 
Epistemological foundations 
The 1nethodology of social communicative practice will be built in this chapter over 
a series of stages, or layers . First, the epistemological foundations will be discussed, 
with respect to the idea of research as practice. From the basis of the general 
sense of research as practice, a more detailed picture will be constructed, 
focusing on tl1e i.tnplications of tl1is perspective for the fundamental concepts of 
meaning, understanding and learning. From this, a specific sense of the role of 
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communicating in the conduct of relationships will be detailed, coming together in 
the social activity of articulating and negotiating. 
Research as practice 
The approach I took to this study was based around the notion of research as 
practice. The concept of practice as it is being used here draws particularly on the 
works of Lave (1996), Chaiklin and Lave (1993), Wenger (1998), and, to a lesser 
extent, on Pickering (1992, 1995). As \Venger writes, "The concept of practice 
i1nplies doing, but not just doing in and of itself. It is doing in a historical and social 
context that gives structure and meaning to \,Vhat we do." (p. 47). The circularities of 
doing research about research are such that some clarification is necessary here. The 
notion of research as practice can be applied to my own practices as a researcher, or 
to the practices of the researchers I am studying. The latter is the way in which 
Pickering (1992, 1995) uses the concept of practice, as something engaged in by 
others, that a science studies researcher can observe and report on. From this point 
of view, the idea of research as social communicative practice could easily be 
criticised as inadequate to explain scientific practice, as it does not allow for the 
'non-social' aspects of research- that researchers do more than engage in social 
relationships. I-Iowever, while this view is useful in some contexts, it does not 
adequately acknowledge the role of the science studies researcher in constructing 
the stories that are reported about those practices. The sense of research as practice, 
as it is used here, is necessarily concerned with my own 'doing', and the way that 
was intertwined with the activity of others to produce the understandings presented 
in this thesis. 
Having said that, I do apply this sense of research as communicative practice as a 
way of understanding the broader activity of research-it would make little sense 
for me to construe the practices of the study participants as somehow different. In 
other words, tlus study is both conducted from within a sense of research as social 
communicative practice in this particular study, and is also concerned with the 
social communicative practices of research more broadly. It would not be tenable to 
attempt to use this methodological approach to study the ways in which individual 
researchers engineer new machines or identify new genotypes, for example. This 
methodology directs attention to the ways in which the individual work takes on 
meaning and shapes activity in the social setting of science. 
The implications of characterising research as practice can be summarised as four 
main points, which will be discussed in 1nore detail in the following sections. First, 
research is first and foremost an activity, something people do. Lest this seem self-
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evident, the more typical view is to see research as a product, or perhaps as a 
process leading to a product, where the emphasis is on the research outputs. In this 
study, it is the process that takes precedence over the stuff that emerges from it. 
Secondly, research is primarily a social activity. As science, and academia more 
broadly, is a social institution, being coin prised of people working together, the 
activity that goes on within it is meaningful \Vith respect to the social system of 
science. As noted earlier in this section, this focus on the 'socialness' of research 
applies both to my own practices as a researcher and to my understanding of 
research more broadly. Thirdly, as a social activity, research is something we 
participate in with others, rather than something we do in isolation. Where the notion 
of 'doing' permits the perception of research as an individual activity, participation 
emphasises the social dimensions of research, both in the inter-personal sense of 
participating in relationships and in terms of their interaction with the larger social 
systems within which their activity is embedded. Fourthly, the social activity of 
research is characterised as ongoing and changing participation. The significance of 
it being ongoing emphasises the importance of the temporality and continuity of the 
activity of research; the notion of changing participation highlights that the ongoing 
participation is reflective, responsive and dynamic, rather than mindless repetition. 
This reflection and responsiveness constitutes learning. 
These points represent an epistemological shift away from mainstream notions of 
research as the discovery or accumulation of knowledge towards research-my 
own, and research more generally-as an ongoing process of social participation, 
change and learning. 
Research as social activity 
Characterising research as a social activity builds on a particular epistemological 
view that research is not concerned with 'uncovering' a truth that is 'out there'. By 
characterising research as a social activity, the methodology used in this study was 
based on a social constructionist epistemology, where " ... all knowledge and 
therefore all meaningful reality as such, is contingent upon human practices, being 
constructed in and out of interaction between human beings and their world ... 
within an essentially social context." (Crotty, 1998, p. 42). This version of social 
constructionism resonates with \\:lenger's view of practice given at the start o f this 
section, where practice implies doing in a social and historical context. This means 
that the research I engaged in was not the objective pursuit of a posited reality, in 
the clas sical positivist sense, but is about people acting together in a social context. 
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In tenns of the research my study participants were engaged in, this view directs 
attention towards the ways research is negotiated and becomes meaningful. 
Situating social activity 
This focus on the connection between activity and those dimensions of social life 
that give it meaning has been further developed by Jean Lave and Etienne Wenger 
(Lave and Wenger, 1991; Wenger, 1998) and others (see edited volume, Chaiklin 
and Lave, 1993). They proposed a methodological framework based around the 
concepts of social learning and situated activity. Situated activity is about the 
relationships between what people do and the social world, or context, within which 
they act. It emerged as a critique of the dominant views of human activity, in 
particular cognition-based learning activity, that isolate action from the social and 
historical context in which it takes place. Their motivation was described thus: 
Research on everyday practice typically focuses on the activities of persons 
acting .... But less attention has been given to the difficult task of 
conceptualizing relations between persons acting and the social world. 
(Chaiklin and Lave, 1993, p. 5, emphasis in original). 
In other words, situated activity is concerned with the interplay between what 
people do and the context within which that activity becomes meaningful. \v'hile 
many individualistic schools of thought, both philosophical ( e.g. rationalism) and 
psychological ( e.g. cognition) tend to regard context as a largely separate backdrop 
to events as they unfold, situated activity examines ho\-v that backdrop shapes and is 
shaped by the 1neanings that arise from the events themselves. 
Epistemologically, then, in the context of situated activity the biophysical world is 
brought in to the social world through the actions of people: observing, moulding, 
1nanipulating, and so on (Suchman and Trigg, 1993). The interaction with the world 
that underpins research (biophysical and social) takes on meaning through its 
relationship with historical context (experiments or studies that have been done 
before, for example) and social context (will the work stand up to scrutiny by 
colleagues?). 
Consequently, from this perspective research practice emerges from the interplay 
between socio-historical context, activity and meaning. These relationships can be 
visualised as in Figure 3.1. 
Socio-historical context Activity 
Meaning 
Figure 3.1. Practice as situated activity. 
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The perspective of situated activity is useful with respect to the aims of this study 
for several reasons. First, the focus on everyday practice distinguishes my research 
from those that have focused on major controversies. The close study of everyday 
practice in science is not new, as the anthropological-style of science studies 
mentioned in Chapter 2 attested. However, these studies have focused on 
mainstream science, rather than integrative science (see, for example, Latour and 
Woolgar, 1979; Knorr-Cetina, 1999). 
Most important, though, is the focus on the interplay of socio-historical context and 
activity, and how both contribute to the construction of meaning. As argued in 
Chapter 2, there are several quite different 'contexts' that are relevant to how people 
come to attribute meaning to the activity of integrated research. There are the 
traditions of the autonomy of science; there are pressures from policies based 
around the 'new' knowledge economy; and increasingly popular participatory 
processes based to varying degrees on notions of democratic decision-making. Any 
one, or two, or all of these quite different historical, social contexts may play a role 
in how people come to see the activity of integrated environmental research as 
meaningful. The extent to which these diverge, converge, clash or complement are 
central to any account of integrated research ' from the trenches'. Problematising 
relationships between contexts and how people make sense of the activity of 
integrated environmental research was thus a key element of this study's 
methodology. 
Understanding and learning in practice 
The dynamic nature of the connections illustrated in Figure 3.1 is a feature of 
situated activity, and thus also central to the concept of research as practice. To this 
point these connections between context, activity and meaning have been loosely 
labelled as 'connections' or 'interplay'. 
At risk of oversimplifying the complexity of these processes of interplay, for the 
purposes of clarity it is useful to characterise two types of interaction between 
context, activity and meaning. The first can be termed 'understanding'. In this 
context, understanding may be regarded as a brief pause in an ongoing process o f 
social participation. As Lave describes it: "Understanding is assumed to be a partial 
and open-ended process, while at the same time there is structure (variously 
conceived) to activi ty in the world. Thus the indeterminacy of understanding [is] no t 
viewed as infinite or random." (p. 9) . This is not a new idea, indeed, it is part o f an 
ongoing epistemological debate. However, 'understanding' can be vie\ved as a 
particular type of connection or link between context, activity and meaning, in 
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which there is a sense of congruence. Things 'make sense' because what ,ve do, and 
what we see as the meaning of what we do, does not conflict with our socio-
historical context. 
The second type of interaction between context, activity and meaning is learning. As 
noted at the start of this section, the concept of situated activity was developed in 
reaction to dominant views on learning, and as such learning is central to the 
concept of research as practice. In some respects learning can be regarded as what 
happens when the congruence of understanding is disturbed. In other words, when 
activity or meaning no longer 'line up' with what history or social norms have led us 
to expect, that disturbance, or dissonance, becomes a process of learning. However, 
this dissonance is not an aberration, but rather continual and ongoing, where 
" ... participation in everyday life may be thought of as a process of changing 
understanding in practice, that is, of learning." (Lave, 1993, p.5). As such, learning 
and understanding do not relate to each other like a binary switch, where one is 
either in a state of learning or a state of understanding, but rather continually feed 
each other through the ongoing relationships between activity, context and 
meaning. 
The diagram of Figure 3.1 can thus be redrawn to include these senses of learning 
and understanding, as in Figure 3.2 below. 
Socio-historical context Activity 
Meaning 
Figure 3.2. Learning and understanding in practice. 
The conceptual foundations of research as practice can therefore be described as 
highly temporal in their focus. The notion of practice directs attention to the past, 
through emphasising the significance of historical contexts in generating 
understandings, and it projects forward into the future through concerns with 
learning and changing participation. This directs attention away from static concepts 
such as knowledge (K.eller and K~eller, 1993) and meaning as embodied in things 
(Sless, 1986) (although, as noted, the activity of constructing meaning is central) 
towards dynamic concepts such as learning and open-ended understanding. 
Consequently research as practice can be viewed as an activity whose prima1-y 
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function is to generate and transform provisional understandings through social 
learning processes. 
As an aside, many of these issues are not new to science. Thomas S. K.uhn's 
concepts of normal science and paradigm shifts can be viewed in this way (I<uhn, 
1962/1970). In normal science, the researchers' research (activity) generates results 
(meanings) consistent with what their and their colleagues' theories lead them to 
expect ( context). This leads to a sense of understanding. As I<uhn pointed out, 
following other philosophers of the time, in particular Popper (1959), this 
understanding is temporary and provisional rather than absolute and eternal. 
In terms of the aims of this study, the focus on social learning and dynamic 
understandings offered ways of approaching the questions of how the various 
contexts affected how people learned from their experiences of integrated 
environmental research. What can stories of conflict or harmony suggest about 
those understandings and learning? \v'hat other alternatives may be proposed? 
Yet to this point the 'picture' presented in Figure 3.2 is individual, in the sense that 
it pulls together the ways in which these aspects of activity can by understood and 
engaged in by a person. The next step in building this methodological approach is to 
incorporate the ways in which individuals come together to allo\,V such social 
engagement and learning to take place. This turns us to the next issue: 
commun1eat1on. 
Practice as communicative 
Implicit in much of the writing on situated activity and practice is an underlying 
concern ,vitb. communication. Communication is important in the context of 
research as practice, as it serves as the medium through ,vhich social relations are 
conducted-Penman aptly describes communication as " ... the observable practice 
of a relationship ... " (Pen1nan, 2000, p. 1 ). In otl1er words, communication is the 
point of connection between people through which social interaction becomes 
meaningful. In this sense, communication is central to the idea of research as 
practice as it is through communication that meanings can be compared, challenged, 
contested and negotiated. 
Situated activity / practice theorists have not used the concep t of communication in 
tl1is context, although they do come close. \Y./ enger, for example, writes of 
'reification' as the partner of participation in the creation of meaning, yet this is not 
communication in the general sense. Reification is described as: "the process of 
giving forin to our experience by producing objects that congeal this experience 
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into "thingness" [creating] points of focus around which the negotiation of meaning 
beco1nes organised." (Wenger, 1998, p. 58). The main disadvantage of this approach 
is that it forces the situated activity/ practice theorists to either create alternatives 
such as 'reification' that are more specialised and a little cumbersome, or to use 
terms such as 'language' and 'discourse' (see, for example, Mehan, 1993), in rather 
ad hoc, unanalytical ways. In contrast, the role of communication in this 
methodological trio of research as social communicative practice was quite specific, 
and brings to the fore the actions required for research to be a shared, social 
activity. 
Communication as social action 
Traditionally, the idea of communication as a social process worthy of investigation 
in its o,vn right has been peripheral to major philosophical traditions such as 
rationalism, empiricism and positivism, as well as to mainstream sciences. Even 
those as closely aligned to language and social processes as linguistics and 
psychology have overwhelmingly concurred with the idea that words represent 
meanings, and therefore that communication is predominantly concerned with 
individual constructs or interpretations (Penman, 2000). However, in recent 
decades, the common-sense notion that words represent, or stand for things in a 
direct, si1nple relationship have been increasingly discredited (Sless, 1986; Stewart, 
1996). Fields such as feminism, critical theory, post-structuralism and post-
modernism have formed a multi-faceted attack on the conception of 
comn1unication as a passive tool used to transmit pre-existing meanings that are 
contained in words, gestures or symbols. These fields have reconstrued 
communicating as a powerful force that shapes as well as reflects meaning in subtle 
and highly variable ways . 
This is a significant step in terms of the relations between context, activity and 
meaning, because it posits that words-even words as seemingly straightforward as 
male and female-are consequential, not only with regard to the individual, but in a 
broader social sense. Words not only stand for things, they 'do' things; they take an 
active role in social relationships. In particular, words n1anifest the social histories 
that structure the ways in which people tlunk and talk about things, events, 
phenomena. In the context of science, for example, scientists commonly perceive 
the density of jargon to be a product of precise communication, whereas to an 
outsider it serves to mystify and preserve the power of the scientist to 'dazzle 
with science'. 
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While fields such as feminism, hermeneutics and critical theory have tended to 
focus on the political ramifications of communication, others have approached the 
idea of social communication as an issue worthy of theoretical development in its 
own right. These have been clustered under the title of 'social approaches' to 
communication (Leeds-Hurwitz, 1995). 
Social approaches to communication 
Social approaches to communication are varied, but at a general level can be 
understood as a rejection of the idea that communication is representative, and 
engages in a radical re-construction of the concept. Stewart offers five main features 
of this reconceptualisation: 
• it is conceptually and practically useful to treat language as human event, 
'languaging' or comrnunicating, rather than as a system; 
• this kind of event is the site of human being; 
• this ongoing collaborative engagement in "understanding-via-languaging" is 
how we constitute our worlds; 
• this understanding is negotiated, it occurs in contact between persons, that 
is, they are irreducibly dialogic or inter-personal; and 
• this understanding-in-contact is articulate, that is, it accomplishes 
differentiation or categorisation. (Stewart, 1996, adapted from p.54). 
Despite some differences, the social approach to communication offers an 
alternative perspective that in important respects dovetails neatly with research ·as 
practice. First, the treatment of language as a dialogic event insists on engagement: 
communicating becomes a part of human social activity. Secondly, if understanding 
emerges through cornmunicating, then the activity of communicating is intrinsic in 
the negotiation of rneaning. As Penman (2000) has argued, the shift from concepts 
of communication to communicating is significant, in that it focuses attention on the 
activity of 'doing' communication " .. . by prefiguring the process of communication 
in the present continuous form of communicating, we are helping to bring notions of 
community and the social world we inhabit to the fore." (p. 43). In other words, 
understanding communicating is key to understanding the relationships between 
meaning, social context and changing action through learning. Finally, it is also 
temporal-communicating is an ongoing social process, not a static action. 
In this sense, communicating becomes something that people participate in 
rather than something one 'does' to ( or at) someone else. The importance of 
com1nunication in this context is not merely as a component of those relations. As 
noted at the start of this section, it is the obsen;ab!e process through which actions 
take on n1eaning and those meanings are negotiated. In terms of this study, then, it 
is through communicating that the researcher and the research participants come 
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together in a shared research practice. In other words, while I will never be able to 
direct!J access the melee of context, activity and meaning or the dynamics of learning 
and understanding of a participant, I will be able to bring that person 's melee into 
contact with 1ny own by engaging with him or her through communicating. This is 
illustrated in Figure 3.3. 
While Figure 3.3 is a simplification of a cotnplex process-for example, 
communicating is also a part of activity, context and the construction of meaning-
the point of separating it out is that it is through communicating that much of the 
complexity of these dimensions of social relationships are sifted, sorted, and 
eventually manifested. For example, many authors are familiar with the struggle to 
'put down on paper' ideas that may seem quite clear until one has to communicate 
them to someone else. The act of communicating in itself forces some type of 
structure to be imposed on the ways in which a person understands practice and 
brings it into some sort of relationship with the understandings of others. 
Socio-historical context Activity 
Meaning 
Researcher it 
•······················· .. ···················............................... Communicating ......................... S-hared .. research practice 
Participant 
Meaning 
Socio-historical context Activity 
Figure 3.3. Communication in research practice. 
As the observable practice of a relationship between mys elf as researcher and the 
study participants, attending to activities of the communicating I engaged in with 
the study participants was central to \.Vorking towards the aims outlined in Chapter 
1, especially the development of theory that can draw on and inform practice. 
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However, it was also crucial to the ways in which I understood the interactions of 
others . As suggested in Chapter 1, the way people articulate and negotiate the 'rules 
of the game' when they come from very different socio-historical contexts is as yet 
poorly understood-indeed, it can now be suggested that the learning-
understanding process illustrated in Figure 3.3 above has not yet reached a point 
where those engaged in communicating can adequately identify and remove or 
diminish stumbling blocks. As such, what may be called the qua!iry of the 
relationships between those engaged in communicating about integrated 
environmental research-manifested in the quality of their communicating-needs 
to be adequate to the task of working out how to continue to participate together. 
Analysing social communicative practice 
In this study, the combination of research as practice and social approaches to 
communication was useful methodologically as it focused my own attention in 
research design from a broad sense of practice to a more specific sense of social 
communicative practice. In other words, the methods used needed to reflect a 
consideration of the social communicative practices they created, and how this 
might meet the aims of the study. 
However, while the concepts presented in this chapter so far have detailed a 
methodological perspective, they have not offered any detail regarding how that 
perspective is manifested analytically. This brings us to the final three terms that 
need to be considered: negotiation, articulation and categorisation. The first two 
were foreshadowed in Chapter 1 as crucial parts of the prob!ematique of integrated 
environmental research, and need to be clarified. The third, categorisation, is 
proposed as a fundamental tool in the analysis of social communicative practice. 
Articulation, negotiation and categorisation in col1ll11unicating 
As noted in the previous section, while Figure 3.3 separates communicating from 
socio-his tori cal context and activity, in practice such separations are artificial. 
Communicating is firmly embedded in our socio-historical contexts by being based 
around a process that is shared-people in the English-speaking world, for 
example, share the context of a working knowledge of English language. In other 
words, to be able to 1nake sense of each other and our experiences generally-to 
establish a sense of understanding-requires some consistency in the tools with 
which we engage in communicating. This shared history need not be hard-and-fast 
referentiality of the kind discarded by social communication (and situated activity 
theory), but rather a degree of consistency of meaning such that" ... a collection of 
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different voices [can] understand each other sufficiently to go on together." 
(Penman, 2000, p. 31). 
These consistencies allow the activity of communicating to be more or less articulate, 
and link individuals with the broader social contexts in which they are embedded. 
Scientific jargon is an exemplary illustration: ·words that take meaning within the 
particular social and historical context of a discipline do not need to be explained to 
colleagues within the same discipline. For example, all economists (should) gain a 
sense of meaning from terms like 'price elasticity' or 'Pareto optimality', while many 
non-economists would be mys tified by them. Thus researchers in any particular 
discipline have ready-made, socio-historical communicative structures within which 
to situate their activities. In a simple sense, economists can be regarded as more 
articulate with respect to particular practices (the practice of economics) than those 
who are not familiar with the jargon. However, that articulation is limited to the 
community of economic peers, with little or no meaning elsewhere. 
Articulation and categorisation 
To be a little more precise, as Stewart noted in the final point given on page 57 of 
this thesis, understanding-in-contact is articulate in that it accomplishes differentiation 
or categorisation. For example, economists use a term like 'price elasticity' to be able 
to differentiate it from 'price inelasticity'. Articulating, then, is a process of making 
sense ef the melee of practice (context, meaning and activity), and bringing those 
senses into a social relationship through communicating. 
Negotiation, in this sense, is concerned with how 'articulations' become challenged, 
contested and transformed \,vithin those social relationships. I am using these two 
terrns to emphasise different aspects of communicative activity-the activity of 
simplifying the complexity of experience ('experience' throughout this study is used 
in a conventional, general sense of "som ething p ersonally encountered, undergone, 
or lived through" (Merriam-\X/ebster, 2002) into communicable form through 
articulation; and the activity o f making such articulations part of a relationship 
through negotiating their m eaning. 
Recalling from the previous section that understanding and learning emerge from 
the interplay of context, meaning and activity, articulation and negotiation can be 
regarded as the communicative aspects of understanding and learning. It is through 
articulating our provisional understandings and negotiating those understandings 
with others that social learning can take place. In other words, the activities of 
articulating and negotiating are the observable aspects of the conduct of human 
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relationships that underlie the concept of research as practice, and therefore 
underlie this study. 
As noted in Chapter 1, the current lack of conceptual tools ·with which to articulate 
integrated research, and, importantly, with which to negotiate its practice, are being 
felt by those situated within the complex field of integrated environmental research. 
The various literatures canvassed in Chapter 2 illustrated that there are several 
socio-historical traditions that may shape the way integrated research is articulated. 
By paying attention to how people differentiate and categorise their activity, new 
options for articulating and negotiating the practice of integrated research may 
emerge. 
Categorisation as social communicative practice 
Adding the layer of categorisation further narrows the analytic focus of this study 
from social con1municative practice to activities of categorising. Consequently, the 
concept of categories and tl1e way they 'fit' into tl1is methodological structure is the 
final point that needs to be elaborated. 
The use of categories, lists, standards and classifications is ubiquitous as one of the 
main tools we use to make sense of and articulate the world within the social 
contexts we participate in. As Lakoff (1987) writes: "Categorization is not a matter 
to be taken lightly. There is nothing more basic to our thought, perception, action 
and speech .... Without the ability to categorize, we could not function at all, either 
in the physical \,Vorld or in our social and intellectual lives." (pp. 5-6). Ludwig 
\X!ittgenstein is generally accredited as the first major author to challenge the 
classical assumption that categorisation \,Vas simple and self-evident, a theme that 
was taken up in the field of cognitive psychology (for a summary of this intellectual 
history of categories from \v'ittgenstein to the early 1980s, see Lakoff, 1987, 
Chapter 2). 
Over a similar period, several major categorical systems were destabilised as the 
political and consequential nature of such taken-for-granted labels as 'male/ female' , 
'black/ white', 'straight/ gay', and so forth have been highlighted. Authors such as 
Foucault argued that, while unquestioned, categories reinforce a sense of 
referentiality, of 'how things are'. As such, they not only reflect characteristics, but 
perpetuate systems of oppression and imbalances of power (see, for example, 
(Foucault, 1973, 197 6). 
Yet relatively little attention has been paid to the negotiation of categories as a social 
practice. It has been demonstrated by the cognitive psychologists that categorisation 
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is central to human thought, and by politically-oriented analysts that categorisation 
is deeply ernbedded in power relations, but there has been relatively little work 
concerned with a type of middle ground: how categories are developed, negotiated, 
and used to structure social relationships and social action. Recently, Bowker and 
Star (1999) have argued that categorisation can be usefully viewed as a social 
practice. 
Science, of course, is steeped in the practice of categorisation. Some fields, such as 
taxonomy, are explicitly concerned with how aspects of the world are best grouped 
together into categories. Others, such as ecology, can perhaps be better described as 
categorising processes. The examples of economic jargon from the previous section 
also illustrate the scientific imperative to create and perpetuate formal categorical 
schemas. As scientific activity, the creation of such schemas is often assumed to be 
the creation of referential descriptions of how things are. But as a social practice, 
even 'scientific' categories are far more fraught (see, for example, Peters, 1991). 
However, the 'fraught-ness' of such differentiation is not the difficulty of matching 
up with the biophysical or social world, although that can no doubt be problematic. 
Of greater concern, Bowker and Star argue, is the work such categorisation does 
" ... in ordering human interaction." (1999, p. 5). In other words, we engage in tl1e 
practice of assigning things into categories so that we can better determine what to 
do in relation to them (the things) and each other. These not only apply to formal 
academic activity, but also to informal, ad hoc categorisations. Contemporary 
debates over whether stem-cell research is a scientific issue or an ethical issue, for 
example, are important in the sense that as a scientific issue stern-cell research can 
be treated as an incremental advance in biotechnology, about which non-scientists 
have little capacity to comment or judge, let alone make decisions to restrict. If 
classified as an ethical issue, stem-cell research is brought into public, religious, and 
philosophical spheres, with the inevitable public controversy and ideally, overt 
political decision-making. In this sense, categories are first and foremost 
consequential, in that by turning the social spotlight on some aspects of things at the 
expense of others-the science at the expense of the ethics-the issues thro\.vn into 
the shadows can be more readily disregarded, and actions are taken on the basis of 
the chosen category. 
With respect to the version of social practice developed earlier in this chapter, as 
illustrated in Figure 3.3, the consequentiality of categorisation can be restated in 
terms of the relationships between social con text, 1neaning and activity. By shaping 
n-1eaning and placing things within one social context rather than another, the 
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practice of categorisation in turn shapes activity, what we do. The social and 
historical context of science is an itnage of objective, ethically-neutral, independent 
progress, where political or ethical concerns are irrelevant. This is in contrast to the 
socio-historical context of ethics and politics, where issues are highly uncertain, 
contestable, and of itnport to a wide range of participants. These differences in 
context itnply differences of meaning, and hence structure action accordingly. Of 
course, such ad hoc classifications are not set in stone-nor are formal ones. 
Bowker and Star's view of categorical work as social practice offers a way of 
exploring the dynamics between how we articulate practices, and how these 
articulations are negotiated so that they can become sources of learning over tune. 
The methodological approach detailed in this chapter articulates the perspective I 
brought to the communicative activity that constituted this study. As such, my 
attempts to understand how specific concepts like integrated research are being 
itnplemented focused on the ways the concept is used within different categorical 
structures. \,/hat are the consequences of categorising aspects of integrated 
environmental research in some ways rather than others? What histories and social 
mores do they invoke? How do they structure action? Further, paying attention to 
where different structures connect and appear to be disjointed can suggest 
'invisibilities'-those categories that are not under the spotlight-that may offer new 
ways of articulating the experience and practice of integrated research. New ways of 
articulating, built on the dialogue between myself and the study participants, may 
then open up new ways of doing, new ways of engaging it1 integrated research 
practice. 
A grounded theory approach? 
The focus of this methodology on building concepts and theory drawing on the 
words and experiences of the participants resonates with the major ideas of 
grounded theory (Glaser and Strauss, 1967; Strauss and Corbin, 1998). Grounded 
theory methodology attempts to let theory 'emerge' from the data, and some 
grounded theory techniques, such as line-by-line micro-analysis, were used (as will 
be detailed in Chapter 5). 
However, while the social communicative approach used here shares some 
sitnilarities with a grounded theory methodology, there are two main distinctions. 
First, the focus on categorising as communicative activity is already a considerable 
theoretical imposition on the data, as it draws analytical attention away from specific 
issues that participants may raise (such as politics or organisational issues) towards 
the broader questions of how such concepts and categories shape opportunities for 
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action. Such theoretical prioritising runs somewhat counter to the aims of grounded 
theory, as it does not allow the analyst to assign the 'i1nportance' of specific issues 
according to their the1natic prominence. 
Secondly, and more importantly in methodological terms, is the distinction between 
the roles of the researcher in grounded theory versus social communicative theory. In 
grounded theory, the role of the researcher is construed in a fairly conventional 
ethnographic way as being that of 'uncovering' underlying issues or themes or 
structures. The preconceptions, biases and interests of the researcher are not 
necessarily denied (as critics of grounded theory assert-for a summary see Layder, 
1998), but are carefully contained and set aside as far as possible to allow the voices 
of the participants to dominate. In a social communicative practice methodology~ 
these are not set aside but are a fruitful and important part of the dialogue that 
allows the new ideas to 'emerge' from the ongoing conversation between the 
researcher and the participants. Consequently, while in a superficial sense this study 
often looks like a grounded theory research project, there are important differences. 
A post-modern/post-structuralist approach? 
The position of this study with respect to tl1e post-modern and post-structural 
schools of thought is likewise rather ambiguous. In some respects the social 
communicative approach is thoroughly post-modern, in particular by focusing the 
researcher's attention on language and its consequences, and by shifting attention 
away from 'products' and 'objects' towards process (Penman, 2000) . Yet it is also 
different from a significant element of post-modernism, or at least, a common trait 
expounded by several 'post-modern' schools. That is the trait of deconstruction, of 
'unmaking' (\X'olin, cited in Crotty, 1998). The methodology used in this study is 
primarily concerned with making, co-constructing in an ongoing and mutually 
satisfying way. 
Sinlilarly, there is no straightforward relationship between this methodology and 
structuralism/post-structuralism. While emphasis has been placed on structure as it 
is manifested in conversation, as Bowker and Star (1999) have stressed, the 
categorical structures explored here are not positivist collections of things with 
direct relation to the world, d la the positivist perspective, nor are they groups of 
words that take meaning with respect to each other, d la the Sassurian structuralists. 
Rather their view is sympathetic to Derrida's view that words allude simultaneously 
to something that is present and, inevitably, to something that is absent. By paying 
attention to the 'absences' as well as to the 'presences', new ways of articulating and 
learning may emerge. 
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Consequently, some may see this methodology as post-modern and/ or post-
structuralist and others may argue that it is not. However, for the purposes of the 
study, such labels are inevitably sources of ongoing negotiation, for those who 
choose to take up that tl1.read. However, the consequences of categorising this study 
\,vithin either of those schools may well distract from the area of practice, where I 
would like to focus my own 'spotlight' of activity. As such, it is not a thread that will 
be pursued in this tl1.esis. 
Consequences for th is study 
The methodological approach that has been presented here around the concept of 
research as practice was appealing from the perspective of the aims of this study for 
several reasons. 
First, it directs attention towards the activities of researchers, rather than towards the 
extant theoretical literature in all its confusion. Given that integrated research has 
emerged as a result of an indeterminate mi..x of policy, industry and community 
demand as well as theoretical shifts, as illustrated in Chapter 2, it is unlikely that the 
practical implementation of integrated research can be understood from the 
perspective of theory alone. 
Secondly, by casting integrated research as practice, which is defined by the interplay of 
action, social context, and meaning, this methodology dissolves many of the 
conventional boundaries within science and between science and non-science-or 
at least, grants those boundaries the status of provisional, temporary sources of 
understanding. In this context, 'researchers' are people involved in the activity of 
research, regardless of their academic qualifications or institutional or disciplinary 
affiliations. The criteria for inclusion in the study are then ones of action, of how 
people come together through communicating, not ones of static categories. In 
sympathy with the concept of 'post-normal science' (Funtowicz and Ravetz, 1994) 
discussed in Chapter 2, the relevant 'peer com1nunity' can be flexibly extended and 
contracted through relationships in practice. 
Thirdly, by emphasising research as a social communicative practice of changing 
understanding and learning, my own position in relation to the study participants 
beco1nes one of shared articulation and negotiation. In other words, my own 
practices (through the interplay of context, meaning and activity) become part of 
the study, not separate from it. 
Finally, the methodology described above orients the study towards issues of 
process. As such, the 1nethodological questions become questions o f 'how' rather 
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than 'what'. How do people make sense of integrated environmental research under 
different situations of social relations? Hoiv are the sense-making structures 
identified, negotiated and changed according to these shifts? How does that change 
their participation over time? How do these link the historical context with the 
present, and how do they shape extrapolations into the future? 
Methodology and research design 
Not the usual suspects? 
As noted briefly at the start of this chapter, focusing on processes of sense-making 
and negotiation requires a somewhat different viewpoint from social theories that 
highlight, or problematise those 'things' that may emerge from research. As such, 
the topics one might expect this study to cover, like relationships of power and 
domination (critical inquiry); conventions (sociology of science); symbols as cultural 
tools (symbolic interactionism); gender biases (feminism), and so forth are given 
little airplay. I do not wish to deny that these 'things', or aspects of social life, \Vere 
present in this study-clearly, if you chose to look at the data from that perspective 
you could see them. (A common response to presentations about the findings of 
this study was ''You've haven't taken into account the importance of [my favourite 
social theory]", where the favourite social theory ranged from those as unsurprising 
as power and hegemony to the slightly off-beat, such as memetics.) However, by 
starting with research practice, these issues only co1ne to the fore as they emerges as 
part of the ongoing negotiation, not as 'findings' of structures that are 'out there'. In this 
way, the focus on practice allows a more synthetic perspective rather than what 
Pickering (1995) has called " .. . a priori conceptualisations of \vhat science is and how 
it should be studied." (p. 216). 
Another issue that will make limited appearances in the context of practice is that of 
knowledge. In part this is a concern that the simple definition of knowledge as 'true 
and justified belief can easily (although does not necessarily) invoke a sense of 
objectivity-knowledge as knowledge 'of something'-and individuality that runs 
counter to the emphasis here on social and dynamic processes of understanding and 
learning. Instead, the relations between understanding and learning as discussed 
earlier in this chapter, can be understood as processes of the ongoing 
transformation of knowledge. 
My acting, communicating and learning as researcher 
Given the pri1nacy of acting in the context of social relationships in tl-1is 
methodology, the design of this study needed to include reflection on my O\Vn 
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actions as a researcher, and the relationships I established and continued to 
participate in as the study progressed. As a social process, as Penman has noted, 
following Harre, the basic unit of research is no longer the individual participants, 
or other 'data sources', but are "people in conversation" (Pen1nan, 2000, p. 30). 
Th.is idea of conversation emphasises the active nature of research, and embedded 
my position as actively within the research process rather than as a passive observer 
outside it. 
In th.is study, many of the actual research methods employed were based on 
qualitative tools that were amenable to the research unit of 'people in conversation', 
such as in-depth interviews, participant observation and document analysis. Their 
application will be detailed in Chapter 5. However, these research tools, although 
used in a fairly straightforward way, were positioned to meet quite specific 
methodological goals. In particular, by taking people in conversation as my starting 
point, the research design was then structured around questions of: Who is in the 
conversation? Why? What sort of conversation? How are they to be conducted? and 
so on. But first, a brief account of the ideas of what constitutes 'good' research 
within this methodology is necessary. 
'Good' research 
There are many different versions of what makes 'good' qualitative research, 
including formalised processes of reflexivity (Alvesson and Skoldberg, 2000), 
'faithful' narratives (Penman, 2000), and so forth. In th.is study, the concept of 
'good' research drew upon the work of Shatter, who writes that as researchers we 
need to be " ... answerable for our own unique position in the world, and to have it 
make a difference in the world we share with others." (Shatter, 1996, p. 123). In 
other words, in the context of how the study was to proceed, the challenge was to 
understand how my context and experience as a researcher \Vere different from the 
study participants' contexts and experiences, and how those differences could 
become a useful source of learning. To do th.is I used two main research design 
tools: diversity of conversations, and iterative process. 
Diversity of conversations included both the diversity of people I spoke with, and 
the diversity of ways in which I engaged in the conversations . The aim was to 
maximise the opportunity for difference between myself and the participants, to 
build a broad, comparative basis from which the subtleties and nuances of the 
conversations could emerge. Iterative process was a consideration of both the 
'micro' processes of one-on-one conversation, and tl1e 'larger conversation' of the 
study as a whole, ensuring that participants had opportunities to learn from my 
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research as it proceeded, and that they had ongoing opportunity to feed back into 
my research learning. 
Diversity: who is in the conversation? 
The question of who is in the conversation (and why?) influenced the multiple 
methods used, and the sampling strategies included in Chapter 5. As each 
participant brings their own unique social and historical context to the 
conversations, by maximising the diversity of the participants involved in the 
conversations, the potential for different articulation of the experience of integrated 
research practice was enhanced. This would contribute to a broader, more general 
account of integrated environmental research that can exploit differences between 
participants to explore ne\v ways of articulating integrated research practice. 
However, as with any research, boundaries must be set. Given limited resources, 
there is a trade-off between the depth with which the diverse contexts could be 
explored and the number of contexts that could be included. This trade-off will be 
discussed in Chapter 5. 
What sort of conversation? 
Different research designs yield different types of conversations-different actions 
and different learning. If ways of articulating practice are embedded in an immediate 
social context, then a variety of contexts may yield different uses of the concept of 
integrated research which can then be corn.pared. 
To do this, three qualitative n1.ethods mentioned in at the start of this section 
allowed me to participate in three different conversational contexts. I wanted to talk 
to people in depth, an intitnate participation in the conversations \vhere myself and 
my conversational partner could make a mutual contribution; I wanted to observe 
the participants' conversations among themselves, with myself as part of the 
immediate context but at a greater distance from the main conversations; and I 
wanted to participate in the 'public' conversations that were generated through the 
use of public documents. 
Iterative process: how should those conversations proceed? 
In this study, it was important for participants to feel free to construct their own 
understandings of the concept of integration, and their own descriptions of their 
practices and experiences. As such, 1ny role as researcher was to maintain a 
n1.anageable balance between setting the boundaries of the conversations and 
allo\ving participants enough freedom to explore and express their own 
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understandings. Boundaries were necessary to keep some focus, to prevent people 
taking complete control of the conversations and discussing things that ,vere 
beyond my interest as a researcher. However, within those boundaries people 
needed to be free to move-and those boundaries needed to be flexible and 
negotiable enough to be reshaped as new issues emerged as significant. 
As noted above, this perspective applied to both the s1nall-scale person-to-person 
conversations, and to the research process as a whole. To allow the study to 
proceed as an ongoing conversation, an iterative approach was applied, where my 
(temporary) understandings from the first period of engagement were taken back to 
the next conversation to become part of the ongoing negotiation. Thus my time 'in 
the field' was punctuated, rather than constant. This allowed me to reflect in a 
systematic way on the conversations, gather my own temporary understandings, and 
articulate them quite carefully as a contribution to the next stage of conversation. 
My role as researcher ... 
The role of any social researcher can (some argue 'should') be seen as a political one 
(Ezzy, 2002), in the range of choices they need to make. In this study, for example, 
my task included sifting conversations-creating categories-so that some people's 
views and experiences become 'consequential' in this thesis and others are ignored. 
Yet it is this very ability to sift, sort and compare that is the strength of being a 
researcher. As the quotation in the previous section by Shotter suggests, an 
important question is what work do I want this process to allow myself and the 
research participants to do? 
My hope, through this study, is to contribute a different perspective to the ongoing 
negotiation of what it means to be doing integrated environmental research than 
those that currently dominate. This difference is based on a systematic approach to 
understanding integrated research as it is practiced. The systematicity lies in 
attempting to include the widest possible diversity of voices, within limitations of 
resources, that are relevant to this practice. My contribution takes the form of 
articulation: to provide a platform from which integrated environmental research 
can be further debated, developed and negotiated. It is through the range of 
perspectives that these different voices contribute that the subtleties and nuances of 
integrated environmental research may be appreciated, negotiated and become a 
richer source of learning. 
As discussed at the start of this chapter, this study was based on a social 
constructionist epistemological foundation, ratl-1er tl1an a positivistic one. In 
stepping away from the positivistic proposition that this s tudy will offer the 
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definitive account of integrated research, its relevance to a wider ·world is then a 
matter of invitation rather than abstraction. The analysis presented in later chapters 
here is not regarded as a final output, but as a formative contribution to the ongoing 
conversations of what it is to be doing integrated environmental research. 
In summary 
In summary then, in this chapter I have proposed a methodological account that 
focuses attention on acting, communicating and learning, such that: 
• Research is a social practice; 
• As a social practice, research is embedded in human activity, meaning and 
social and historical context; 
• The interplay between these dimensions of practice constitute learning and 
understanding, where understanding is temporary and learning is a process 
of changing understanding; 
• We bring our understandings and learnings together through 
commurucatmg; 
• Communicating is the observable manifestation of the relationships that 
make up social practice; 
• Communicating is a process of articulation and negotiation; 
• The work of articulating and negotiating is a process of constructing and 
reconstructing differentiation and categorisation; 
• New ways of categorising lead to new temporary understandings, which may 
open up new possibilities for acting; 
• The fundamental research unit is people in conversation; 
• The role of the researcher is to exploit their different perspective to create 
different 'articulations' of situated activity; 
• Research itself is a contribution to an ongoing conversation about how we 
participate in the world. 
The way this understanding of research was implemented through the study's 
design, iinplementation, and analysis will be the subjects of the next chapters. 
Chapter 4 \Vill introduce the case studies to establish the 'conversational context', so 
to speak. 
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Case studies-the context 
As discussed in Chapter 3, one of the mainstays of this study's methodology is the 
notion of social communicative practice as a process of ongoing negotiation with respect 
to historical and contemporary context. The background of the cases involved in 
this study is vital to the remainder of the thesis, not in the passive sense of a 
backdrop, but as a significant part of the resources people drew on in developing 
and expressing their understandings of integrated environmental research. This 
chapter will outline several key dimensions of context that have a bearing both on 
why these organisations were chosen as cases, and on ho\,V the conversations 
unfolded. 
Of course, my own 'context' plays a key role here too. In particular, 1ny research 
aims, as given at the end of Chapter 1, dictated that the study be based around 
situations where some version of the concept of integrated environmental research 
was being implemented. Preferably, it would be within a context that inhabited the 
somewhat vexed environmental research landscape, positioned between the 
knowledge economy and the knowledge democracy, described in Chapter 2. 
Further, the setting needed to be one that I could feasibly gain access to, in a 
participatory sense. 
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These main features could be met by Australian Cooperative Research Centres 
(CRCs) . 
Introducing Cooperative Research Centres 
Cooperative Research Centres (CRCs) are natural science and engineering research 
organisations formed by formal agreements between extant organisations and the 
Australian Federal Government. They are 'virtual' centres, in the sense that they do 
not physically share the same location. Instead, they capitalise on the resources that 
already exist but are dispersed across different organisations, by funding researchers 
to work cooperatively with others involved in similar problem- or issue-oriented 
fields, but different institutional contexts. 
The CRCs are unique in several ways. The partner organisations that make up a 
CRC may comprise a wide range of research and non-research organisations and 
firms; their organisational structure insists on a degree of cooperation and 
integration across those groups; and they have stringent accountability and 
reporting requirements. While other similar arrangements are emerging in other 
parts of the world, perhaps the most unique feature of the CRC Program is their 
relatively long history. Having commenced in 1991, they were a number of years 
'before their time' in terms of the pressures towards greater integration noted in 
Chapter 2. 
The overall objectives of the CRC Program are described by the Federal 
Government as: 
To enhance the contribution of long-term scientific and technological 
research and innovation to Australia's sustainable economic and social 
development; 
To enhance the transfer of research outputs into commercial or other 
outcomes of economic, environmental or social benefit to Australia; 
To enhance the value to Australia of graduate researchers; and 
To enhance collaboration among researchers , between researchers and 
industry or other users, and to improve efficiency in the use of intellectual 
and other research resources . (CRC Program, 1 999, p. 1). 
Mercer and Stocker (1998) describe the CRC program as "a bridging mechanism 
linking the public sector research and higher education organisations and the users 
of new knowledge, from the private and public sector." 
CRCs are co-funded by the Australian Federal Government and their partner 
organisations, with governrnent funding allocated on a competitive bid basis. They 
have an initial lifespan of seven years, with an option to bid for renewal at the end 
of that period. There are usually between 55 and 65 Centres in operation at any 
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given time, ranging across six sectors: environment; manufacturing technology; 
information and communication technology; mining and energy; agriculture and 
rural based manufacturing; and medical science and technology. A full list of CRCs 
in operation at the time of this study is included in Appendix 1. 
Cooperative Research Centres: the historical context 
The CRC concept was developed and championed in the late 1980s by the then 
Chief Scientist to the Federal Government, Professor Ralph Slatyer, with the first 
CRCs established in 1991. The program developed in response to the perception by 
the Federal Government that there were weaknesses in the national innovation 
system, including: 
• disincentives to collaborate among researchers and business; 
• weak links between organisations and users; 
• lack of critical mass due to the institutional and geographical dispersion of 
Australian research and application; 
• lack of mobility of key personnel; and 
• difficulty and expense of maintaining international links in an isolated 
country. (Mercer and Stocker, 1998). 
In a first-hand account of the origins of the CRC Program, Professor Slatyer wrote: 
What I envisaged to address these weaknesses was ... a 'One Stop Shop' for 
innovation, consisting of a cooperative team of researchers and research 
users, drawn from various organisations, and of adequate size and 
composition to have a real and continuing impact in the sector where it was 
located. (2000, p.10). 
In addition, there has been a long-standing perception within the community that 
many of Australia's best intellectual resources do not remain in Australia-whether 
as talented individuals ·who move overseas to further their careers, or as patents that 
are developed for commercial benefit elsewhere. \:vhile there is some debate as to 
whether this perception is substantiated (Gaylord, 2000), the 'brain drain' is 
sufficiently embedded in the Australian cultural psyche for it to be an issue of 
concern for government. Further, in the context of the knowledge economy, the 
development of the CRC Progra1n was also perhaps a response to a perception that 
the Australian public ,vere not receiving the levels of economic return for public 
funds invested in research that they should ( or could). In a general sense CR Cs were 
instituted to counter these weaknesses, by providing opportunities for scientists to 
develop close ties with industry, facilitating commercialisation 'at home'. A key aim 
of the Centres frotn the outset, then, was to enhance integration across n1any 
scientific boundaries. 
Over the ten years since their initiation, CRCs have gained a prominent position in 
Australian research. In terms of funding, the total Federal Government funds 
7 3 
CH. 4: (i\ S E ST U DIE S-TH E C O N TEXT 
co1n1nitted since 1991 and running through until 2006 are AU$1.5 billion (about 
AU$140 million a year, with each Centre receiving on average about AU$2.2 million 
per year). Over the same period, CRC core partners have committed about AU$4.0 
billion to CRCs (CRC Association, 2000). They have been cited regularly as 
exemplars of industry-government-science collaboration, and in the 2001 
Australian Federal election received endorsement and pledges of further support 
from both major contesting political parties. The Chief Scientist's report of 2001, 
mentioned in Chapter 2, also gave favourable mention to the CRC Program. 
Despite their relatively small budgets, the large number of research organisations 
involved in CRCs means they were well-known within the Australian science and 
research sectors. Although there were no figures available regarding the proportion 
of Australia's science community who are involved with one or more CRCs, 
anecdotally it was quite common for researchers in the environment sector to either 
be part of a CRC now, or to have worked with one in the past. Their prevalence 
ensured that even if researchers had not directly worked within a CRC, they often 
had colleagues who had, and hence know of the CRC Program. 
Consequently, the main emphasis of the CRC Program has been in the domain of 
the 'knowledge economy', although the term was in its infancy when the Program 
was established. Nevertheless, 'public good' issues, such as the environment, 
agriculture and public health have also formed a major part of the CRC structure, 
comprising three of the six CRC research sectors, and 39 of the 65 Centres that 
were operational in 2000. This does not mean that over half the CRCs are oriented 
to public good issues though; within each of those sectors were several CRCs just as 
devoted to commercialisation as those in sectors such as manufacturing and 
information and communication technology. Yet, especially within the environment 
sector, and to a lesser extent the agricultural and health sectors, public good issues 
remained prominent. 
However, the need to involve 'end users' that drove the industrial sector CRCs was 
also a driving force within the public good CRCs. As noted in Chapter 2, the 
action required at that broad level of 'involve end users' was applicable across public 
and private good research contexts. The Mercer Review (Mercer and Stocker, 1998) 
was aware of the disadvantages facing the public interest CRCs when being 
compared against organisations with strong industry support and commercialisation 
activities. This was especially significant given their Terms of Reference, to consider 
ways of improving comn1.ercialisation and self-funding. The authors wrote: 
One in five of the CRCs are focussed on environmental management, and 
along with several CRCs in the medical field, are concerned primarily with 
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public interest outputs. Forty percent of CRCs are directly related to tl1e 
primary industries and often aimed at improvements in productivity and 
sustainability among large numbers of dispersed users. In such cases the wide 
dissemination of new knowledge, rather than its appropriation by a few firms, 
is vital if it is to have a significant commercial impact. (Mercer and Stocker, 
1998, p. v). 
\'\'lhile the reviews to date acknowledge that some of the criteria for judging the 
public sector CRCs are necessarily different from those driven by 
commercialisation, CRCs in all sectors continue to rationalise their 'value adding' in 
1nonetary terms. The theme of the 2001 CRC Association conference, 'Return on 
investment', highlighted the significant and somewhat creative lengths public good 
CRCs \.Vent to in order to place dollar values on their outcomes. \Vhile some of 
these were presented with tongue slightly in cheek, given that CRCs are assessed 
competitively not only when they are funded but also when they reapply for funding 
at the end of their seven-year contract, there is a pervading sense that the public 
good CRCs are competing on an uneven playing field. 
Having said that, there was little direct evidence that the public good CRCs were 
disadvantaged as a result of this imbalance. In 2000, for example, there were more 
CRCs in the environment sector than in any other sector. This suggests that the 
selection committees were flexible in their approach to criteria of 
commercialisation, but this did not negate the formal requirements. In terms of this 
study tl1en, the 'public good' environment sector CRCs were likely candidates for 
experiencing some degree of tension between the various forces of integration 
discussed in Chapter 2. 
Cooperative Research Centres: the organisational context 
In terms of the CRC Program as a whole, the Program was an arm of the Australian 
Federal Government's Department of Industry, Science and Resources (DISR). 
(Following the Federal election in 2001 mentioned earlier the Government 
portfolios were rearranged, and the CRC Progra1n is now administered by the 
Department of Education, Science and Training. As the previous structure was in 
place for the bulk of this study, it \.vill be referred to here.) The Program is overseen 
by the CRC Committee, a group of eminent scientists appointed by tl1e DISR. This 
Com1nittee is responsible for selecting those CRCs that are successful in tl1e 
competitive bid process, and play a role in the continuing reviews over the life of 
each CRC. The Committee is supported in its role, as are the CRCs themselves, by 
the CRC Secretariat, a section ,vithin DISR. 
Relations bet\.veen the Centres and the CRC Program and Secretariat are supported 
and mediated by a Centre Visitor. The Centre Visitor is an eminent scientist in the 
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field the CRC is working in. The primary role of the Visitor is to act as a mentor to 
the CRC, to assist in its development both technically and administratively, 
particularly with respect to meeting the objectives and following the processes of 
the CRC Program. 
In addition, the CRC Association is a s1nall lobbying body funded through levies on 
1nost CRCs. The CRC Association promotes the CRCs as a group, lobbying 
government for continued support and publicising the successes of the CRC 
Program. The Association also runs an annual conference that showcases the CRCs, 
and gives awards for excellent performance. 
Organisational structure of CRCs 
Legally, CRCs are most commonly unincorporated joint ventures among core 
partners. Core partners are contractually bound both to the Commonwealth and to 
each other. The Commonwealth Agreement is standard and covers main research 
activities, financial contributions, performance indicators and milestones (Australian 
Government Solicitor, 1998). The Centre Agreement is worked out by the 
participants, and covers issues such as conditions of employment, ownership of 
intellectual property, co1nmercialisation of results, and disposal of assets (CRC 
Program, 2001 c). 
It is strongly recommended through these contracts that CRCs adopt a corporate-
style of governance, with the appointment of a governing board to oversee 
operations. The Board "regulates all operations of the Centre including determining 
strategic development, reporting to the Commonwealth Government, approving 
projects, the annual budget and financial arrangements ." (Coastal CRC, 2000, p. 5). 
The Board generally interacts with the Centre via the Chief Executive Officer 
(CEO) or Director. Generally, each core partner has a repres entative on the Board, 
and independent members may also be appointed. 
The core partners of the CRC most typically include a mixture of research 
organisations and 'users', with the CRC Application Guidelines requiring strong 
interaction across a number of traditional boundaries: 
the development of effective collaborative arrangements is a key element in 
the success of a CRC proposal. The CRC should establish strong interactive 
linkages among individual researchers, between the participating organisations 
and between researchers and the users of research . This can be best achieved 
if the researchers from all the participating organisations in the CRC, 
including the user groups, are actively involved in a maj ority of the CRC's 
programs, and this is strongly encouraged. (CRC Program, 1999, p. 8). 
However, who those 'users' might be remains deliberately vague, and the potential 
significance of differences in 'users' remains largely unexamined: 
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A broad definition of research 'users' is intended. For example, a user might 
be an industry sector, a business enterprise, a rural industry research and 
development corporation, or a government department or agency responsible 
for areas such as the environment or resource management. (CRC Program, 
1999, p. 9). 
As such, there is considerable flexibility as to who users are and how they may 
become involved in CRCs. 
Assessment and accountability 
There is less flexibility in the area of reporting. Indeed, the Federal Government 
describes rigorous reporting as a trade-off between freedom and public 
accountability: 
... CRCs are encouraged to adopt the operating procedures of a small 
company with a governing board, chief executive officer and line 
management structure ... In exchange for this strategic and management 
flexibility, CRCs are required to be accountable to the Commonwealth 
Government for the contribution of public funds. Consequently, independent 
reviews are held after year two and year five. (CRC Program, 2001, p. 3). 
All CRCs have formal reporting and review obligations that are laid out in the 
Commonwealth Agreement contract. These reports are taken seriously, as failure to 
provide them constitutes a breach of contract with the Commonwealth, potential 
grounds for the Commonwealth to terminate the contract (Australian Government 
Solicitor, 1998, Section 15.1 ( e), 15.1 (ba)). Hence the reporting and review system is 
an integral part of CRC activity. 
Each CRC contract has a schedule attached that specifies the initial projects to be 
carried out and the milestones against which progress within these projects is to be 
measured. These milestones, as formal accountability structures, form the backbone 
of CRC research activity, as well as covering additional tasks such as publicity and 
communication, education, and business development. Each quarter, every project 
must provide a summary statement to the CEO, to be passed on to the governing 
board, which details expenditure (Australian Government Solicitor, 1998, Sections 
13.1 and 13.2) and progress against the milestones specified in the contract. A 
sample of milestones is given in Table 4.1. 
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Milestones Achievements Milestones for Achievements 
2000/01 00/01 
Database of the Existing databases Database Database will 
quantity and reviewed completed continue to be 
nature of forest Collaborative links developed as gaps in 
products established with current databases are 
manufactured in sectors of the forest identified and 
Australia* products industry additional forest 
products industry 
data become available 
Collection and Woongan Hills and Further sites from Sites discussed but no 
analysis of Moora samples WA identified in further sites could be 
[Western collected, analysed conjunction with identified; three sites 
Australia] for total organic C [Conservation and from [South Australia] 
rangeland [ carbon], particulate Land Management] sampled for future 
samples** organic C and clay analysis 
associated C 
Table 4.1. A sample of CRC project milestones. 
* Greenhouse Accounting CRC Project 2.3 ** Greenhouse Accounting CRC Project 3.2 
(Source: CRC for Greenhouse Accounting, 2001b, pp. 58, 60 respectively) 
In addition, each Centre is also required to provide annual and final reports to the 
Board and the CRC Secretariat, for submission to the CRC Committee. These must 
include full details of the activities of the Centre, including "progress in the areas of 
research, education and training, collaboration and use the involvement, 
commercialization and the application of research results generally", as well as 
"detailed information required for the evaluation of the Centre's performance in 
terms of the performance indicators", and "in terms of milestones." (Australian 
Government Solicitor, 1998, Section 14.1 ). This is further specified in a 16-page 
guide to the preparation of the annual report, which covers minimum requirements, 
from length and appearance to content and structure (CRC Program, 2001 ). 
At the same time as the annual report, researchers must also prepare a report that 
details any con1mercialisation or other exploitation of intellectual property. This 
must include reference to how the commercialisation or exploitation is consistent 
with the objectives of CRC program, and any benefits accruing to Australian 
industry, the Australian environment and the Australian economy generally. 
(Australian Government Solicitor, 1998, Section 14B). Further, CRC Chief 
Executive Officers are also required to co1nplete and submit a management data 
questionnaire at the same time as the annual report is prepared. It requires largely 
quantitative information regarding the CRC's activities with respect to five 
categories of performance indicators: research; education; external communications, 
which includes publicising the Centre; commercialisation/ technology transfer; and 
ad ministration. 
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Major reviews are conducted at the end of each Centre's second and fifth year (CRC 
Progra1n, 2001 a, 2001 b ) . They are also formalised in the Commonwealth 
Agree1nent contract (Australian Government Solicitor, 1998, Section 3.6). The 
reviews are carried out by independent reviewers in a process supported by the 
Centre Visitor. While the second year review theoretically has the 'teeth' to result in 
the Commonwealth withdrawing funds from the CRC, in practice this review is 
used to identify and fix any problems before they reach the need for such drastic 
measures. In contrast, the fifth year review is to assist in either developing a good 
rebid proposal for a second round of funding, or to ensure the steps are in place for 
wrapping up the CRC at the end of seven years. Fifth year revie\VS were not a part 
of this study. 
The accountability structures within which the CRCs operate are significant ·with 
respect to this study, as it is through these procedures that the idea of 'integration' is 
formally assessed. 
'Integration' in CR Cs 
As noted at the start of this chapter, the case studies I selected needed to be 
implementing some concept of integrated research within an environmental 
context. In my search for appropriate cases I needed to be able to justify my 
selections with respect to that criterion. Indeed, the best cases for my purposes 
would be those groups who were actively trying to implement the concept, not 
those who are paying lip service to some vague notion of integration to make a 
funding application sound more appealing. In this sense, self-ascription by 
researchers-simply saying that they were doing integrated research-was not 
sufficient as a basis for selection. Yet without a hard-and-fast definition of 
integrated environmental research against which I could judge claims of integration, 
how could that selection be made? The CRCs offered a solution to this problem. As 
their organisational context discussed above indicates, CRCs are formally required 
to work in partnership across organisational and institutional boundaries. \Vhile 
there are no guarantees as to the degree of interconnection, the competitive bid 
process and ongoing assessment were perhaps the best available indicators that 
CRCs were likely to be attempting to work together in the active sense. 
There are three formal mechanisms by which the CRC Program encourages 
integration among the partners within a CRC: prior to formation, through 
application processes; at formation, through legal contracts; and follo\,ving 
formation, through review processes. 
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Application Guidelines 
To be successful, CRC applications must meet the Application Guidelines. These 
highlight the importance of integration, stating that: 
... the CRC should result in substantial integration of research activity that 
goes beyond the existing research efforts of the individual participants. (CRC 
Program, 1999, p. 6). 
and further: 
Participants should form collaborative relationships within an integrated 
research program. Participants should not divide the research program into 
discrete projects that are carried out solely by individual participants, pursuing 
their own separate objectives. (CRC Program, 1999, p. 8). 
These are perhaps the most readily enforceable criteria. As noted earlier, CRCs are 
awarded on the basis of a competitive bid process. Competition is usually fierce, as 
the seven-year funding contract is attractive both for its level of funding (the 
average CRC contract is somewhere in the order of AU$16 million of government 
funds over seven years, which is usually at least matched by the partners), and for 
the longevity of funding. With much research moving to a short-term contract 
basis, securing CRC support offers seven years of funding stability. 
Consequently the Application Guidelines must be followed quite strictly to gain the 
Committee's approval. In 2001, ten years on from the start of the CRC program, a 
representative of the Committee noted that the quality of applications had steadily 
increased over that period (Brennan, 2001 )-in other words, the competition was 
getting harder, and applicants were adhering more and more closely to the 
Application Guidelines . 
Contractual arrangements 
Following the success of the bid, integration is reiterated more formally. As 
mentioned earlier, CRCs are formed by two contracts, one between the new Centre 
and the Commonwealth, and the other between the parties. In the former contract, 
there are t\vo key objectives \,vith respect to integration. The first is: 
To ensure that the Parties with their differing disciplines and background will, 
through their participation in the Centre, add value to each other so that the 
performance of the Centre will be greater than that of each Party performing 
independently. (CRC Program, 2001 c, p. 6) . 
Secondly, the Centre must "pro1note the objectives of the Program." That is, must 
aim: 
• ... [to strengthen] the links between research and its commercial and other 
applications, by active involvement of the users of research in the work . . . 
of the Centres; 
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• to stimulate a broader education and training experience . . . through 
initiatives such as involvement in major cooperative, u ser oriented research 
programs; 
• to promote cooperation in research and through it a more efficient use of 
resources in the national research effort by building centres of research 
concentration and strengthening research networks. (Australian 
Government Solicitor, 1998, p. 2) . 
\v'hilst the tenninology is necessarily vague in terms of action, the contract is a clear 
indication that the Centres need to take the collaborative, cooperative nature of the 
research seriously. This allows flexibility according to different circumstances, but 
also requires the Centres to effectively define their own criteria to justify their 
activities as 'integrative'. 
Second Year Review 
These issues are followed up in the second year review, \Vhere the CRCs are 
assessed on: 
The degree to \Vhich key user groups, including industry, have been integrated 
into the CRC as core participants, and have made substantial commitments of 
resources 
[and] 
The degree to which the CRC has built links between the participating 
research groups and organisations, and integrated and enhanced their 
activities in research and education. (CRC Program, 2001 b, p. 14). 
The second year review is an assessment of how the requirements of the 
Application Guidelines and the contractual obligations are being implemented. It 
acts as a check against any temptation to give 'lip service' to the idea of integration. 
In tern1s of this study, then, the CRCs had a clear mandate from their major 
funding body to apply the concept of integration-although it \-Vas not a formulaic 
approach. Different Centres were free to interpret and justify this 'integration' 
according to their own circumstances . Importantly, the fonnal requirements 
specified integration both \vithin' the research, and between the research sectors 
and 'end users ', and as such took a broader view of integrated research than 
interdisciplinarity. Further, the ongoing reporting and assessment criteria suggested 
that a 'one off justification to get the initial CRC funding \Vould be insufficient. 
Integration was an ongoing issue. 
The cases 
To th.is point, the context of the CRCs as a whole has been presented. This study 
focused on two CRCs, on the presumption that (given the context of CRCs in 
general) the activities of the environinent sector CRCs would fall \vitlun the remit of 
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'integrated environmental research'. Two cases allowed for so1ne diversity of 
context at the organisational scale, while maintaining the depth of interactions with 
each-given the resources available, more cases would have led to a more 
superficial involvement, inappropriate to the methodological aims of the study. 
Further, sharing the same organisational background set some boundaries around 
the extent of 'contextual difference' between the two cases-a degree of shared 
history between them provided some contextual similarity beyond their being 
concerned with environmental issues, broadly speaking. For the same reason, both 
cases selected ,vere the same age: they were each funded in the 1998 funding round. 
This meant any comparison between the two organisations \-Vas based on a readily 
identifiable degree of siinilarity-comparing apples ,vith apples, rather than apples 
with pears in the great fruit basket of integrated environmental research. Yet these 
apples were by no means of the same variety. 
The t\vo CRCs selected for this study were the CRC for Coastal Zone, Estuary and 
Waterway Management (Coastal CRC), and the CRC for Greenhouse Accolllting 
(Greenhouse Accounting CRC). While more detail of the rationale for their 
selection will be given at the end of this chapter, in summary they were chosen for 
the diverse socio-political contexts in which they were situated. 
The CRC for Coastal Zone, Estuary and Waterway Management 
The Coastal CRC was based in Brisbane, Queensland, with central offices 'hosted' 
by the Queensland Government's Department of Natural Resources and Mines. 
The Centre officially commenced operations in July 1999. 
Manda te/ra ti on ale 
The Coastal CRC was funded on the basis of it being a 'bridging' organisation, 
linking many stakeholders to bring about better coastal manage1nent in Australia. In 
their proposal, their aim was stated as: 
To bridge the gaps between science and the community, and between science 
and decision-making, policy and planning in the coastal zone. (.A.non, 1998, 
p. 1) 
As such, there was an emphasis on integrating across different institutions right 
from the beginning. 
The Coastal CRC was funded at least partially on the basis that there was no major 
policy arena for Australia's coastal management, and therefore coasts tended to 'fall 
between the stools', and fail to receive the coordinated support that was n eeded. In 
other words, the Coastal CRC in part aiined to generate public and policy 
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awaren ess, to generate demand for the scien ce th at was available. To do th is, th e 
Coastal CRC worked both towards community awareness and grassroots action, 
and across all three tiers of Au stralian government policy: local, State, and Federal. 
Core partners 
Legally the Coastal CRC is an unincorporated joint ven ture between 10 core 
p artners (counting CSIRO as one, although different CSIRO Divisions were 
involved) and 12 supporting p artner organisation s. The core partners are listed in 
T able 4.2, along with approximate funding contributions. Core p artners are required 
to m ake a cash contribution, as well as any in-kind support. 
Core partner organisations Total cash Total in-kind Location 
contribution contribution 
AU$'000 (%) AU$'000 (%) 
University of Queensland 853 (13.5) 7167 (15.8) Brisbane 
• Dept of Botany 
• Dept of Chemical Engineering 
• Dept of Geographical Sciences 
Central Queensland University 700 (11.1) 4163 (9.2) Rockhampton, 
• Centre for Land and Water Gladstone 
Resource Management 
Griffith University 350 (5.5) 5481 (12 .1) Brisbane 
• School of Environmental 
Engineering 
• School of Applied Science 
• Australian School of 
Environmental Studies 
• School of Environmental 
Planning 
James Cook University 175 (2.8) 2102 (4 .6) Townsville 
CSIRO (1575 (25)) (10311 (22.3)) 
• Division of Marine Research 700 (11.1) 4553 (10.1) Hobart 
• Division of Land and Water 700 (11.1) 3487 (7.7) Canberra 
• Division of Maths and 175 (2.8) 1082 (2.4) Brisbane 
Information Technology 
• Division of Energy Technology 1189 (2.6) Sydney 
Queensland Government (1720 (27.2)) (11465 (25.5)) 
• Department of Natural 700 (11.1) 5436 (12.0) Brisbane 
Resources and Mines · 
• Department of Primary 245 (3.9) 1815 (4 .0) Cairns 
Industries 
• Queensland Environment 775 (12.3) 4214 (9.3) Brisbane, 
Protection Agency Rockhampton 
Brisbane City Council 350 (5.5) 2116 (4.7) Brisbane 
Geoscience Australia 600 (9 .5) 2488 (5.5) Canberra 
Totals 6 323 (100) 45 293 (100) 
Table 4.2. Core partners in the Coastal CRC with approximate cash and in-kind 
contributions over 7 years. (Source: Coastal CRC, 2001). 
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As Table 4.2 shows, although there were 8 core partners in the Coastal CRC, some 
of the larger organisations had several sub-sections involved. Adding the CRC grant 
fro1n the Federal Government, of AU$14 720 000, to the total cash and in-kind 
contributions listed in Table 4.2, plus other small sums , brings the total budget 
estimate for the Coastal CRC to approximately AU$68 million over its seven-year 
lifespan (Coas tal CRC, 2001). 
Non-core partners and the National Stakeholder Advisory Committee 
Non-core partners include several small to medium-sized enterprises and several 
industry bodies . Non-core partners maintained an active interest in the CRC, some 
as potential technology advisers and suppliers (for example, Australian Interactive 
Multimedia Association, Netstorm), others as stakeholders ·wishing to both inform 
and be informed of research progress ( such as Douglas Shire Council, Gladstone 
Port Authority, Southern Pacific Petroleum). 
Many of these stakeholders were represented on the Coastal CR C's National 
Stakeholder Advisory Committee (NSAC). This group was formally established to 
contribute to the CRC's operations, from strategic planning through to project 
selection and development (Coastal CRC, 2001, p. 5). 
Organisational structure 
The organisational structure of the Coastal CRC is illustrated in Figure 4.1. 
Governing 
Board 
National Stakeholder 
Advisory Committee 
CEO Coastal 
Australia Pty Ltd 
Executive Management Group: CEO, Business Manager, Student Coordinator, Communications Manager 
Program leaders, Management Study Area Coordinators 
I I l I 
Theme 1 Theme 2: Theme 3: Theme 4: Theme 5: 
Decision Citizen Ecosystem Ecosystem Monitoring & 
Frameworks science management processes assessment 
Project DFl Project CS1 Project CM1 Project etc. Project etc. 
Project DF2 Project CS2 etc. 
Project DF3 etc. 
etc. 
Figure 4.1. Organisational structure of the Coastal CRC. 
84 
C l-I . 4 : C,'\S E ST UD I ES -Tl-I E CON T EX T 
Main features of the organisational structure of the CRC include the Board, the role 
of the Chief Executive Officer (CEO), the National Stakeholder Advisory 
Committee ( discussed above) and the research structure. Coastal Australia Pty Ltd 
was the commercial and business arm of the Centre. 
The Board 
In the Coastal CRC the Board consisted of four independent and eight partner 
members. As mentioned, each partner to the CRC may 1101ninate a Board member. 
Representatives tend not to be actively involved in the research programs, as they 
are usually 1nore senior than the research staff, to ensure that the Board me1nber 
can make decisions at the Board table, rather than having to gain approval through 
their own organisation's hierarchy. In the Coastal CRC, due to the large number of 
partner organisations, to keep the Board membership to a workable level there were 
two representatives from the four Universities who were rotated on an annual basis. 
The Chair of the Board was a high-profile figure in science policy both nationally 
and internationally, and was an independent Board member, not formally affiliated 
with any of the partners. The Deputy Chair was also independent, with a 
background in banking rather than research. While their interaction with the CRC 
was primarily through the CEO, the CEO also provided other opportunities for 
staff and students of the CRC, as well as other parties such as the National 
Stakeholder Advisory Council, to meet directly with the Board. 
Chief Executive Officer (CEO) 
The CEO of the Coastal CRC was Dr Roger Shaw. Prior to holding this position 
with the CRC, Dr Shaw had led the Queensland Government's Department of 
Natural Resources Strategic Science Initiatives program. As CEO he was ultimately 
responsible for the operational management of the CRC, and was directly 
responsible to die Board. 
There was no deputy CEO position. 
Executive Management Group 
The CEO also led the Executive Management Group, the composition of which is 
indicated in Figure 4.1. The Executive Manage1nent Group met regularly to discuss 
the ongoing, day-to-day issues of the CRC. 
Research structure 
The research was carried out in projects (1nany of which were broken down into 
tasks), which were placed in one of five research the1nes. An early decision by the 
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CEO required that all projects have representatives from at least two partner 
orgarusatlons. 
The themes ("program s" in the Greenhouse Accounting CRC) formed the main 
research structure of the CRC. They \Vere not discipline-based, but rather organised 
according to wh at niight best be described as their scale of management relevance. 
The five themes were: Monitoring and Assessment (managing individual species); 
Ecosystem Processes (managing interrelations between species); Planning and 
Management (managing biophysical ecosystems); Citizen Science and Education 
(managing people in ecosystems); and Decision Frameworks (managing people and 
ecosystems together). The five themes were habitually presented as illustrated in 
Figure 4.2. 
Citizen science 
and education 
Planning and 
management 
Ecosystem processes 
Monitoring and assessment 
Figure 4.2. The "Shavian Triangle". (Source: Coastal CRC, 2000). 
In this representation of the research structure, the theme at the base of the triangle 
feeds into the next level up, and so on, in increasing levels of complexity until the 
final theme, decision frameworks, incorporates information from all of them. While 
the 'integrative' aspects of this structure will be discussed in more detail in Chapters 
6 through 9, it was promoted by the CEO both within and outside the CRC as the 
centrepiece of their research. It appeared, for example, on the reverse side of all 
CRC business cards and on printed CRC 'stubby-holders' (neoprene drink coolers). 
The "Sh avian Triangle" was an affectionate title, as the CEO Roger Shaw was its 
devisor and keen promoter, especially during the early phase of the CRC. 
Themes were coordinated by Theme Leaders. The Theme Leaders in the Coastal 
CRC were required to have at least 50% of their time devoted to the CRC. Their 
role was to provide scientific, logistical and operational support and coordination 
for th.e researchers in their Themes, and represent then1 in the Executive 
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Management Group meetings . 11-iey were also expected to coordinate activities with 
other 111e1ne Leaders and to develop better synergies between and across themes. 
The them atic structure was complemented by a second structure: Management 
Study Areas (MSAs). These where physical locations where CRC research effort was 
concentrated. The four MSAs were South East Queensland (rivers and estuaries of 
Brisbane and Moreton Bay), Fitzroy (Central Queensland, based in Rockhampton), 
Gladstone (an industrial port on the Calliope River, also Central Queensland), and 
National (nationwide research). The locations of the MSAs highlighted the focus of 
the CRC in Queensland, as illustrated in Figure 4.3. 
0 C\ 
1- , Ir. .. ......_ _ _...~~ 
i asmarna \ 1 
~ I' \ ___ ,;~ 
Figure 4.3. Location of Management Study Areas. 
The concentration of most of its research in Queensland was widely recognised as 
problem atic in the CRC, as CR Cs in general \Vere supposed to serve national 
interests, rather than State ones. Accordingly, over the course of this study the CRC 
attempted to develop links with areas outside Queensland. 
111e MSAs were also an organisational unit within the CRC, each with a coordinator 
whose role was to coordinate research projects in their area (including access to 
resources, etc) and to link the CRC with local ( or national) stakeholders. MSA 
coordinators also held a position on the management team, with the same 
m an agerial responsibility as Theme Leaders. 
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The overlay of physical locations over the1ned groupings was described by one 
participant as a matrix arrangement, where research activities took place 
simultaneously in two dimensions, as represented in Figure 4.4. 
Theme/MSA SE Queensland Fitzroy Gladstone National 
Decision frameworks 
Citizen science 
~ . 
Planning and management .... Project x 
"' 
Ecosystem processes 
Monitoring and assessment 
Figure 4.4. A matrix of Themes and Management Study Areas. 
However, while all projects were explicitly located within a theme, they were not 
necessarily like,vise formally associated with a MSA. 
It was difficult to gauge how many people actually worked in the CRC's research 
activities, as the boundaries of the organisation were permeable. Although the CRC 
directory included around 300 listings, most of the research staff had only part of 
their time allocated to the CRC as an in-kind contribution from their parent 
organisation. According to official figures, the full-time equivalent of staff in the . 
Coastal CRC was 50 (CRC Program, 2002). However, tl1is figure was fluid, as 
different researchers were 'active' or 'inactive' according to the demands of their 
projects and non-CRC work arrangements, and different people were being brought 
in informally to fill s1nall gaps in projects . In addition, several stakeholders 
committed significant amounts of tiine to CRC activities, but did not necessarily 
have an 'official' time allocation. 
Support staff 
K.ey support staff included the Business Manager, Communications Manager, and 
Education Coordinator. These people were employed by the CRC (100% of their 
tiine was devoted to the CRC), and were also part of the Executive Management 
Group. They played significant roles in the CRC as they not only cut across the 
themes and MSAs in their activities, but also were key managers of relationships 
between the CRC and the 'outside world' as well. This was p articularly the case for 
tl1e Co1nmunications Manager, who was responsible for internal communications 
and external 'public relations' as well as organising activities such as m edia training 
for researchers . Likewise the Business Manager ·was key to developing and 
n1aintaining good business relationships ,vith external non-core partners and other 
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providers, and the Education Coordinator with university representatives who may 
or may not be part of the CRC. 
Socio-political context 
There were many factors associated with the Coastal CRC's socio-political 
relevance. One was that there are many government and other statutory bodies 
responsible for coastal management in Australia (Resource Assessment 
Commission, 1993). Another factor was that the pressures on the coastal zone are 
large and increasing. As the Resource .A.ssessment Commission wrote in their 
Coastal Zone Inquiry in 1993 (and was often cited within the CRC): 
The coastal zone has a special place in the lives of Australians. Most 
Australians want to live there and if they can't they want to take their holidays 
there. It contains diverse ecosystems and a high proportion of Australia's 
industrial activity occurs in the zone. It is a priceless natural resource. 
(Resource Assessment Commission, 1993, Section 2.01). 
This quotation points to a further issue-coasts and, in particular, beaches are an 
integral and important part of Australian culture and identity. As such there was 
pressure and demand for solutions to coastal management, as well as newly 
legislated requirements for environmental protection monitoring and auditing of the 
current health of estuarine systems through the National Land and Water Resources 
Audit. 
In political terms, coastal management was a highly dispersed issue. The number of 
political agencies with responsibility for coastal management was high, and included 
local government councils, who are responsible for water supply and sewerage as 
well as coastal development; State government agencies, including environment 
protection authorities and natural resource management agencies with a wide range 
of legislative responsibilities in the coastal zone; and Federal Government 
departments, including Environment Australia, and Agriculture, Fisheries and 
Forestry Australia, as well as Federal statutory authorities such as the Great Barrier 
Reef Marine Park Authority. This complex situation was coupled with increasing 
pressure on industry to reduce their impact on coastal environments (from any or 
all of these government sources, as well as public pressure), and increased 
community a\vareness and activity in water quality management (Waterwatch, Sea-
grass \Vatch, etc.). In short, the number of stakeholders was high and their 
backgrounds and interests were diverse. 
The Coastal CRC, through their aim to 'bridge the gaps' bet\veen these groups, 
could not simply choose to work \,vith a handful of these organisations and ignore 
the rest. They needed to be able to son1.ehow incorporate this diversity into their 
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operations. Consequently, much of the Coastal CRC's credibility centred on their 
accessibility across this range of players. The CRC's ability as a group of scientists 
was not in question-it was their ability to generate meaningful research and 
communicate its relevance that was the 1najor political driver for their development. 
This socio-political context is significant in terms of this study, as the Coastal CRC's 
'background' serves as the basis for the idea of integrated research as it was applied 
in this Centre. In other words, the questions of integration of what? With whom? 
For what purpose? and so forth, emerge from the dynamic between the core of the 
CRC and this periphery. As noted in opening this chapter, this is not a 'context' in 
the sense of something separate from 'the research', but a vital-a living-part of 
the day-to-day practice that made up what it was to be doing integrated 
environmental research. 
The CRC for Greenhouse Accounting 
The CRC for Greenhouse Accounting was based in Canberra, at the Australian 
National University, 'hosted' by the Research School of Biological Sciences (RSBS). 
The Centre was officially opened in December 1999. 
Mandate/rationale 
The 1nain objectives of the CRC for Greenhouse Accounting were to: 
.. . attempt to W1derstand the Australian terrestrial carbon cycle and how it 
responds to global climate change. To do this, the Centre will research and 
develop innovative, cost-effective methods for land management and 
accurately measuring and forecasting change in land-based carbon stocks. 
The Centre will also help devise and promote modern tools for managing 
land-based carbon so as to help achieve national greenhouse gas reduction 
objectives. (CRC for Greenhouse Accounting, 2001 a, inside cover). 
Like the Coastal CRC, the Greenhouse Accounting CRC was also largely about 
coordinating and bringing together a wide range of skills, expertise and data that 
were relevant to carbon accounting, but dispersed over several agencies. The CRC's 
agenda was closely tied to that of the Australian Federal Government, as climate 
change negotiations were in motion, and the science of greenhouse accounting-
1neasuring carbon in forests and other land uses, and how it changes-was 
recognised as crucial to Australia's response to greenhouse issues . This placed 
considerable demand on the relevant science communities to feed into policy 
processes. 
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Core partners 
Legally, the Greenhouse Accounting CRC is an unincorporated joint venture made 
up of 8 core partners. These are listed in Table 4.3, along with their approximate 
cash and in-kind contributions . 
Core partner organisations Total cash Total in-kind 
contribution contribution 
AU$'000 (%) AU$'000 (%) 
Australian Greenhouse Office 1188 (43.0) 0 
Bureau of Rural Sciences 175 (6.3) 5601 (11.1) 
Australian National University 700 (25.3) 22067(43.9) 
CSIRO 
• Division of Plant Industry 0 8526 (17.0) 
• Division of Land and Water 0 
Queensland Government 5975 (11.9) 
• Department of Natural 0 3154 (6.3) 
Resources and Mines 
• Department of Primary 0 2821 (5.6) Industries 
Western Australia Chemistry Centre 799 (1.6) 
and University of Melbourne 
Department of Conservation and Land 0 2427 (4.8) 
Management Western Australia (CALM) 
State Forests New South Wales 700 (25.3) 4900 (9.7) 
(SFNSW) 
Totals 2763 (100) 50 295 (100) 
Table 4.3. Core partners in the Greenhouse Accounting CRC, with approximate 
contributions. (Source: CRC for Greenhouse Accounting, 2001a) 
Location 
Canberra 
Canberra 
Canberra 
Canberra 
Canberra 
Brisbane 
Brisbane, 
Rockhampton 
Perth 
Sydney 
Adding the Federal Government's CRC grant of AU$1 S 360 000, plus other small 
sums brings the Greenhouse Accounting CRC's total estimated budget over the 
seven years to around AU$69 million. This does not include income from future 
contract-based work. Hence the budgets of the two CRCs are very sinular in scale, 
but quite different in composition. Although they have the same number of core 
partners when the Queensland Government and CSIRO are counted each as single 
units rather than by Department or Division, when those separations are taken into 
account, the Coastal CRC partners outnumber the Greenhouse Accounting CRC's 
partners by 13 to 10. (The same comparison across university departments cannot 
be made because these figures are not broken down in the Greenhouse Accounting 
CRC's reporting.) Another key difference is that the Greenhouse Accounting CRC 
cash contributions are do1ninated by a single organisation, the Australian 
Greenhouse Office, which is not an active research partner. 
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Non-core partners 
The Centre also had six supporting partners: Vice Saltbush Company of Australia; 
Alcoa of Aus tralia; Stanwell Corporation; Shell Company of Australia, Chemistry 
Centre WA, and the University of Melbourne. The latter two provided in-kind 
support for the CRC; the four private companies committed to cash contributions 
of bet\veen AU$60 000 and AU$ 150 000 over the course of the seven years. 
Organisational structure 
The organisational structure of the CRC was similar to that of the Coastal CRC, as 
illustrated in Figure 4.5. This structure changed in 2001 following an internal 
strategic review, to a structure of four research programs, but the top half of the 
diagram remained the same. 
Advisory Governing 
Council Board .................................... 
Potential 
I business arm 
CEO 
I 
Deputy CEO 
I 
Management Team: CEO, Deputy CEO 
-------------------------------------------------------------- ----------
Program leaders 
I I I I 
Program 1: Program 2: Program 3: Program 4: Program 5: 
Sequestration Biomass Soil Carbon Integrated Education and 
Processes Carbon Assessment Outreach 
Project 1.1 Project 2.1 
Project 3.1 Project 4.1 Project 5.1 
Project 1.2 Project 2.2 
Project 3.2 Project 4.2 Project 5.2 
Project 1.3 Project 2.3 
Project 3.3 Project 4.3 Project 5.3 
Project 1.4 Project 4.4 
Figure 4.5. Organisational structure of the Greenhouse Accounting CRC. 
The Board 
The Greenhouse Accounting CRC Board \Vas comprised of 12 members, 4 of 
whom were independent, including the Chair. 
There was no D eputy Chair position for the Board. 
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The Advisory Council 
The Advisory Council was comprised of a range of interested stakeholders. It was 
intended to provide "a fonun for user and advisory groups as well as government 
and non-government agencies to provide input into the Governing Board's 
decision- and policy-making." (CRC for Greenhouse Accounting, 2000 p . 54). The 
first Advisory Council n1eeting was held in July 2001, and so they had only a limited 
role over the course of this study. 
Although siinilar to the Coastal CRC's National Stakeholder Advisory Committee, 
the Advisory Council reported directly to the governing board, rather than tl1rough 
the CEO . 
The CEO 
The CEO of the CRC was Professor Ian Noble from the Research School of 
Biological Sciences at the Australian National University. Professor Noble was a 
member of the International Geosphere Biosphere Program (IGBP) and chair of 
tl1e Global Change and Terrestrial Ecosystems committee within that program. As 
such he had played a prominent role in the Intergovernmental Panel on Climate 
Change (IPCC) Scientific Committee, and was a key adviser to the Australian 
Government and international organisations on climate change issues. He 
continued to play a 1najor role in the international arena throughout his time with 
the CRC. In 2002 he resigned as CEO, and at the time of writing there had been no 
permanent replacement made, with the Deputy CEO acting in the CEO position. 
Executive Management Team 
The day-to-day operations of the Centre were jointly managed through the 
Executive 1v1anagement Team, comprised of the CEO, Deputy CEO, Program 
Leaders, and Business, Operations, Communications and Education Managers. 
The research structure 
The original research structure of the CRC was based on four programs, with a fifth 
supporting program, Education and Outreach, managing postgraduate students, 
other educational activities, and public communications. As this was the structure in 
place for the 1najority of the study, it \vill be focused on here. The transition to the 
new structure will be discussed in later chapters. The four research programs at the 
start of the study \Vere Sequestration Processes; Biomass Carbon; Soil Carbon; and 
Integrated Assess1nent. 
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The first three programs were designed to feed information into the fourth 
program, Integrated Assessment, particularly Project 4.1, Integrative modelling. 
This is illustrated in Figure 4.6. 
Program 1: 
Sequestration 
processes 
Program 2: 
Biomass carbon 
Project 4 .1: 
Integrative 
modelling 
Policy application: 
[National Greenhouse Gas Inventory] 
[National Carbon Accounting System] 
Figure 4.6. Research flows in the Greenhouse Accounting CRC. 
This project, along with 4.2, was designed specifically to "assist the future 
develop1nent of the National Greenhouse Gas Inventory (NGGI) ... " (Greenhouse 
Accounting CRC, 2000, pp. 24-25). The Inventory was being con1piled by the 
Australian Greenhouse Office (AGO) to establish Australia's baseline in carbon 
accounting--essentially, to work out how much carbon is in the country. Siinilarly, 
the National Carbon Accounting System was a methodology being compiled by the 
AGO. Although these were being overseen directly by the AGO, rather than by the 
Centre, the CRC's research was seen as providing a basis for their longer-term 
development. 
All projects were subject to initial milestones as laid out in the Business Plan 
attached as a Schedule to the CRC Proposal. These were also revised over the 
course of the strategic review. 
The scale of research in this CRC was difficult to gauge according to staff numbers, 
with tl1e issues faced in the Coastal CRC largely applicable in the Greenhouse 
Accounting CRC. Most researchers split their tune between CRC work and other 
work, and the work arrangements were fairly fluid . Overall, the research team of the 
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Greenhouse Accounting CRC was slightly larger than the Coastal CRC-in 2002 
their full-tune equivalent staff numbers was reported as 57 (CRC Progran1, 2002). 
The support staff 
Other major staff positions at the Greenhouse Accounting CRC included the 
Business, Operations, Communications and Education Managers. As in the Coastal 
CRC these positions were significant in the CRC because they cut across the 
research program boundaries. There were postgraduate students in most programs, 
every project had an obligation to see their research 'communicated' in so1ne way, 
often by working with the Conununications Manager, and so on. These staff were 
also responsible for developing good 'external' relationships, for example the 
Education Manager developed short courses on carbon accounting for interested 
external parties, and so on. 
Socio-poHtical context 
The Greenhouse Accounting CRC differed substantially from the Coastal CRC in 
its political and social background. At the time of its formation, several major 
political forces were developing in botl1 the national and international political 
arenas. At the international level, the K.yoto Protocol negotiations were in full 
swmg. 
The Greenhouse Accounting CRC was also quite strongly 'science specific' as it was 
concerned with a particular aspect of climate change-indeed, two particular 
Articles of the K.yoto Protocol. Articles 3.3 and 3.4, and later article 3.7 (the 
so-called 'Australia Clause') of the protocol were concerned with the role of carbon 
sinks (1nostly trees and forests) in accounting for greenhouse emissions and 
reductions. These articles are listed in Appendix 2. At the time of funding 
(mid-1999), several CRC researchers were heavily involved in contributing to the 
Intergovernmental Panel on Climate Change (IPCC) Special report on !and use, !and use 
change and forestry 2000 (\Vatson et al., 2000) as well as the Third Assess1nent Report, 
Climate change 2001: the scientific basis (Houghton et al., 2001), a major international 
document detailing the state of scientific knowledge about carbon sinks and their 
role in climate change abatement. This was a highly political issue in Australia, as 
the Federal Government's position at the K.yoto negotiations argued strongly that 
sinks should be included in calculations of how far a country would be required to 
reduce its carbon e1nissions. This was in large part based upon the belief that 
Australia, with a large capacity for plantation afforestation, would benefit from the 
inclusion of carbon sinks if large-scale forest regrowth counted as carbon credits. 
This would reduce the impact of emission targets on other economic sectors and 
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place Australia in a strong position in terms of international carbon trading. This 
also then emerged as a key topic for State governments, as the States are largely 
responsible for land m.anagement, including forestry activities. 
As part of Australia's response to the international negotiations, the Federal 
Government initiated a new agency, the Australian Greenhouse Office, to act as a 
central point for all greenhouse-related issues. 111e AGO spanned several exis ting 
government departments and agencies who each were responsible for different 
aspects of climate change, including Environment Australia; Agriculture, Fisheries 
and Forestry Australia; Transport and Regional Services; and the Department of 
Foreign Affairs and Trade. As mentioned earlier, part of the AGO's mandate was to 
develop the National Greenhouse Gas Inventory, mentioned above, and a system 
for accounting for the nation's greenhouse gas emissions and sinks-the National 
Carbon Accounting System (NCAS). Several key players involved in the creation of 
the CRC were also heavily involved in the NGGI process, while others were 
appointed to the high-level Steering Committee for the NCAS. In contrast to these 
tasks that specifically drew on existing techniques and data, the AGO regarded the 
CRC as a medium- to long-term investment in the conceptual and technical 
development in the area of land management carbon accounting. 
However, the tools available for measuring carbon in plants were limited. Hence the 
Greenhouse Accounting CRC was focused primarily on issues concerned with 
understanding carbon sequestration in plants, particularly forests. So, the is sue was 
relevant at state, national and international political scales, but to relatively limited 
and clearly defined groups: State Government forestry agencies and natural resource 
managen1ent/ land management departments, and the AGO in particular. This high-
level, quite concentrated focus of interest was a stark contrast to the local, dispersed 
groups with an interest in coastal manage1nent. 
This may be related to the science-specificity of research within the Greenhouse 
Accounting CRC. Although a broad and complex field in the sense that terrestrial 
carbon accounting drew upon 1nany disciplines and organisations , the role of the 
Greenhouse Accounting CRC was conceptually quite targeted. This was again in 
contrast to the Coastal CRC, \Vho did not res trict the conceptual range of their 
research activities to particular aspects of coastal 1nanagement. 
96 
CH. 4 : (/\ SE STUDIE S-TH E C O N T E :\:T 
Rationale for choice as case studies 
The Granny Smiths and Red Delicious of integrated environmental research 
The diversity of socio-political contexts created the main comparative basis across 
the two CRCs. As shown, organisationally, both Centres were quite similar: with 
relatively minor variations they operated along organisational structures that were 
much the same (an important difference was the Management Study Areas in the 
Coastal CRC, which \vill be discussed further in later chapters). Yet within the larger 
siniilarity of both CRCs being concerned with environmental issues and 
environmental management, the socio-political context of each was very different. 
As noted above, the Coastal CRC was immersed in a highly dispersed political 
milieu, \,vith many tiers of government, industry of various scales, and community 
groups with varying capability and resources. The Coastal CRC's mandate to 'bridge 
the gaps' between science and policy led them to engage \,vith all these players. The 
issues of coastal manage1nent also tended to be location-specific, in the sense that it 
was concerned with the coastal fringe, and most commonly with particular parts of 
the coastal fringe (national survey projects not\-vithstanding) particularly via the 
NISAs. However, it was not, so to speak, 'science-specific', open to a broad 
spectrum of biophysical as well as social issues that related to coastal zone 
management, from detailed species-specific studies ( counting marine pests) to 
social-psychological studies ( community information-seeking behaviour) and high-
level co1nputer-based decision support systems . 
The Greenhouse .Accounting CRC, in contrast, was concerned with one specific 
aspect of the global issue of cliinate change: measuring carbon in managed 
landscapes. Hence their stakeholders (acknowledging that the entire global 
population is a stakeholder in climate change in the broad sense) were limited to 
those with a stake in a Australia's ability to count carbon-primarily Federal 
Government agencies, and some State agencies. In addition, the I(yoto Protocol 
was in a state of fllL'<: over most of the course of this study, placing scientists 
working in this area under considerable demands from policy-makers, as well as 
under considerable scrutiny by sceptics. 
Tius s1nall, contained number of stakeholders with (relatively) clear political 
1nandates and professional interests, combined with the different scopes of their 
scientific agendas, placed the Coastal CRC and the Greenhouse Accounting CRC 
towards the opposite ends of a socio-political contextual spectrum. These 
differences, along \vith the siniilarities of age and environmental focus, were the 
prirnary drivers in the selection of these two cases . 
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Case studies-methods and processes 
This chapter dra\,VS of the methodology of Chapter 3 and the context of Chapter 4 
to detail how the case studies were conducted. Following that, Chapters 6 through 9 
will present a series of different (but connected) 'understandings' dra\,vn from these 
processes. 
As 1nentioned toward the end of Chapter 3, the research 1nethods used were 
designed to create different 'conversations'-with different people, in different 
contexts, with myself having different degrees of participation. The purpose of 
these different conversations, in turn, was to ensure that my own interpretations 
and understandings as they are presented in the second half of this thesis were 
developed from, as far as possible, participation across a diverse suite of CRC 
activities and interactions. This diversity was intended to contribute to the 
robustness of the study, as a range of different viewpoints and experiences could 
then be balanced against one another to bring out the subtler textures of the 
conversations: main threads and finer nuances. 
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As Chapter 4 indicated, while similar in form., there was no shortage of diversity of 
the participants within the two CRCs selected. Each different 'parent' core partner 
organisation offered a different historical and contemporary context, due to the 
1najority of researchers splitting their tiine between that parent and the CRC; 
there were the usual organisational hierarchical differences, CEOs through to 
postgraduate students; there were various 'stakeholders' who ranged from 
com1nunity group representatives through to major cash contributors; their 
geographical locations were highly varied; and so forth. To make some sense out of 
this diversity, through focusing on the processes of engaging with the wide range of 
people involved in the CRCs, was the 'design challenge' of this study. 
Designing process 
Following the theme of conversations as ongoing negotiation, the study was 
designed so that the participants could initially identify important issues that related 
to the concept of integration, that they and I could then jointly explore and develop 
further. This involved an iterative process, with what might be described as 
'punctuated' participation in the field, where my presence was regular but not 
constant. This fulfilled the need for tiine for conversing and time for reflecting, 
where the 'reflecting' time was used to consolidate a picture across all the 
conversations to date, as a basis for further negotiation. In other words, as a 
researcher, part of my role was to bring together the range of disparate experiences 
into a coherent basis for further discussion. These ideas were then 'tested' in further 
conversations to see whether they made sense to the research participants, and 
resonated \,vith their experiences. 
The overall research process is illustrated in Figure 5.1. 
Figure 5.1 summarises the steps conducted in this study, with the points inside the 
boxes representing time participating 'in the field' and the points outside the boxes 
representing time reflecting 'outside' the field, and an indicative timeline indicating 
the frequency of field activity. It should be noted here that content analysis was 
considered to be field activity, although it did not require physical attendance at the 
study sites. 
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Study 
commenced 
July 2000 
Pilot case 
study 
August 2000 
~ Ana yse pilot, 
, - rJ revise protocol 
Initial contact, (/1'\ Negotiation, planning discussions with ~ rJ ~___,__ _____ __, 
CEOs 
'--------1 
Participation/ 
observation at first 
annual meetings 
Reflections on meetings (1/1'\ • interview protocol 
- rJ Identify themes in 
interviews, look for 
Round 1 initial in- (/1'\ simila rities or differences in 
depth interviews: ~ rJ other conversations September 2000 
- January 2001 exploratory 
June/ 
July 2001 Participation/ observation at 
second annual 
~------...... meetings 
Content analysis 
of major 
documents 
Identify conflicts and 
complementarities 
between conversations to 
focus second round Round 2 follow-
November 2001 up in-depth ~ Test my own 
interviews ~ views in relation to 
participants' 
Further major aj) 
document analysis Compare wi th 
'official' 
experiences 
Final workshop/ aj) conversations Refine my presentations 
understan?ing~ 
Study concluded 
December 2001 
and draw interim 
conclusions 
Figure 5.1. A summary of my research process. 
In su1nn1.ary, the study took place over three m ajor iterations: a pilot study, the first 
round of the main cases, and the second round o f the m ain cases . The pilot study 
was crucial in tenns of 'testing' the m ethod s being used, in p articular to develop a 
sense of saturation: how much data would be en ough? The purpose of Round 1 was 
to iden tify the issues, concepts and phenom en a that were relevant to my research 
questions, and which were important to the p articipants the1nselves . In other words, 
the conversations allowed 1ny own preliminary understandings (from m y own 
experiences, context and literature-based research) to be negotiated with the 
participants, drawing on their own experiences an d concerns. Round 2 was designed 
to draw on the main concepts developed fro1n Round 1, and to refine and develop 
them further. I t was also used to check th at 1ny 1nain un derstandings from the first 
round resonated with participants' experiences, and provided them with an 
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opportunity to engage in the theoretical development of my study from the 
perspective of their O\.Vn practices. 
The 1nethods will be explained in the order they \.Vere used to attempt to give a 
sense of how the larger 'case study conversation' unfolded over time. 
Research conversations: the pilot study 
The pilot was conducted in June and July 2000. The pilot study was the CRC for 
Catchment Hydrology (CRC CH). This Centre was chosen because, like the primary 
cases it was a public good CRC within the environment sector. It was also accessible 
in practical terms, with a significant presence close to my own base. The CRC was 
approached in the first instance via a Program Leader using personal contacts. 
Having gained approval to proceed at that level, the CEO was then approached by 
email for official permission to conduct the pilot study, which was granted. 
The main purpose of the pilot study was to 'test' two iinportant aspects of my study 
design: ii1terview sampling (who is in the conversation) and interview process (how 
does the conversation proceed?). Followmg Robson (1993), the pilot study was 
developed as a 1ninor case study in its own right, "with an essentially exploratory 
function, where so1ne of the research questions are methodological", rather than as 
a "full dress rehearsal" (p. 165). 
Who is in the conversation? Sampling 
Questions of who to interview were vital to beii1g able to participate across the 
range of contexts illustrated in Chapter 4, given the study aim noted in Chapter 1: to 
create an account of integrated research that reflects the wqy people experience it across 
the Jpectrum ofparticzpants. Yet there was also the need to keep the study manageable. 
As mentioned in Chapter 3, there was a trade-off between the numbers of people 
who could be interviewed, and the depth of participation that was possible: lots of 
superficial conversations, or fewer conversations with greater capacity to develop 
1nutual w1derstanding. To balance these two aspects, a diinensional sampling 
strategy was used. 
Diinensional sampling is a purposive sampling method, where the people who are 
invited to participate in the interviews between them cover a range of different 
criteria (Robson, 1993). In other words, din1ensional sampling allows a range of 
participants to be included, along several different types of context, without 
requirii1g the massive nwnbers that would result if all possible combii1ations of 
variants were sought. 
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To rneet the aun of the study, these dimensions needed to have so1ne relation with 
the concept of integrated environ1nental research-some justification for their 
inclusion at the expense of others. The pilot served as an opportunity to 'test' the 
relevance of the dimensions chosen: parent organisation, role in relation to the 
CRC, geographical location, and gender. In Chapter 1 it was suggested that there 
were three sets of boundaries that integrated research was commonly held to cross: 
disciplines, organisations, and institutions. Including a variety of parent 
organisations was therefore important in the sampling in its direct relation to the 
auns of the study. Organisational variety also related to institutional variety: the 
sample included participants from both scientific and government organisations, for 
exa1nple. The person's role in the CRC, while relevant in its own right (although not 
com1nonly considered in the abstract, it \,Vould be hard to imagine that a CEO's 
experience of integrated environmental research would be the same as a doctoral 
student's, for example) also served as a proxy for a person's discipline in the pilot, 
as it was assumed that different positions within the organisation would reflect 
different backgrounds. 
The latter two dimensions, location and gender, were speculative with respect to the 
ai.tns of the study. The latter was an effort to avoid gender bias at a very general 
level. Location reflected a concern that differences of physical location may have 
both cultural and practical implications for integration (Tyre and Hippel, 1997). 
Having said that, participants were not asked in the interviews about each of the 
issues i.tnplicit in the selection of these criteria. Rather, the purpose of the sampling 
strategy was to ensure that any issues concerning these criteria had space to emerge. 
For example, it was not a forgone conclusion that gender would become a 
significant issue. However, by including considerations of gender in the sample, 
there \,Vas an opportunity for gender-related issues to be raised, if the participants 
considered it important. 
For the purposes of the pilot, the sample was considered to be provisionally 
theoretically saturated (Strauss and Corbin, 1998; Ezzy, 2002) if there was at least 
so1ne diversity across these four factors, specifically: 
• 1nale/ female; 
• located at the 1nain centre/ periphery; 
• manage1nent/ practitioner; 
• university / government. 
The pilot study consisted of six intervie\,VS with people who satisfied these criteria. 
The full sa1npling table is included i.t1 Append.L'< 3. If there was more than one 
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potential participant within each category, the person selected was the person who 
best 'balanced' (i.e. increased the diversity of) the remaining categories. 
The interview process 
Interview participants, once selected, were approached by email and invited to take 
part in the study by giving an interview. They were provided with background 
infonnation about this study, and were assured of confidentiality. The interviews 
were held at the location of the participants' choice, almost invariably their office. 
They were tape recorded (with the participants' permission), and a formal 
confidentiality statement '.Vas read to each participant before the interview 
commenced. The pilot interviews generally lasted for between 45 minutes and an 
hour. 
Recursive interview process 
A 'recursive' model of interviewing '.Vas applied. A recursive intervie'.v is one in 
which "the interaction in each interview directs the research process" (1vlinichiello et 
al., 1990, p. 112). From this perspective the role of the intervie'.ver is to create 
social and conceptual spaces that are (flexibly) bounded, but within which the 
participant is free to construct their own interpretations of events or phenomena. 
The pilot interviews were semi-structured, with some specific questions, but most 
were open and general, to encourage participants to prioritise their experiences and 
interpretations themselves. Co1nmon in-depth interview techniques such as the use 
of ice-breaker questions, cultivating open curiosity, 'meshing' (K.eats, 1993), or 
'1natching' (Minichiello et al., 1990) the manner and character of the participant with 
the tone and pace of the conversation, and appropriate body language were used 
throughout. 
A protocol was used for the introduction and specific questions, and to offer 
prompts if necessary. The protocol is in Appendix 4. Towards the end of the 
interview I checked through the protocol and my notes to see if there were any 
issues that I wished to explore that we had not covered. The participants also had 
the opportunity to raise any issues they thought \Vere important that we had not 
discussed. Finally, the interview '.Vas concluded with thanks and the participants 
were asked whether they would like to be kept informed of developments as the 
study progressed. 
\Then the interviews were concluded and transcribed, all of the participants were 
contacted again by em.ail, with thanks for their participation. 
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Data analysis 
The recursive model of interviewing used in the pilot requires the conversation to 
be analysed by the participants as it proceeds. During the interview, this 'data 
analysis' was in practice the ongoing negotiation of ideas and concepts. This served 
two main theoretical purposes. The first is a slightly different sense of 'saturation' to 
the one presented in the previous section. This was, if you like, a conversational 
level of saturation, where no ne\,V ideas will emerge from pursuing a topic further. 
The second was that most 'interpretive checking' was carried out during the 
interviews. This was in the sense of ensuring that important issues-either those I 
felt were important or tl1ose that the participant felt were important-were granted 
sufficient tune and attention in the conversation (not that I had the 'correct' 
interpretation). 
Follo\,ving the interview, some immediate analysis was conducted. I noted the most 
striking features of the conversation, including reflections on contextual issues (such 
as the choice of location, degree of formality, and so forth), and the subject areas 
discussed. 
Finally, the set of six intervie\VS \Vas analysed. In the pilot study, analysis took tl1e 
forn1 of thematic, open coding (Strauss and Corbin, 1998). It \,Vas thematic in the 
sense that specific categories and themes were not pre-determined (Ezzy, 2002) and 
'grounded' in the sense that these categories served as orientations in the next round 
of data collection and analysis. The transcripts and notes were analysed line-by-line 
using a computer-based qualitative software analysis package (N*VivoTM). In vivo 
codes (actual words or expressions used by participants) and conceptual codes 
( codes that described different concepts or themes, that I added in later analysis) 
were used to annotate tl1emes and ideas. 
Outcomes of the pilot 
Who is in the conversation? 
The basis of the dimensional sampling frame\,vork was revised follo\,ving the pilot 
study, to attempt to achieve a broader theoretical saturation. Each of the 
dimensions appeared to have served their purpose: the importance of gender issues 
was confirmed by one participant; there was considerable diversity between the 
'integrated research' experiences of senior research managers and more junior 
members of staff ( discussed further below); and institutional differences such as the 
need for government staff to balance quite specific policy agendas with research-
driven agendas emerged clearly. Issues of isolation were raised, confirming the 
significance of location. However, any effect at the level of organisation \Vas 
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difficult to identify-because only two of the participants were from the same 
institution (i.e. were e1nployed in scientific organisations), it was difficult to assess 
how 1nuch difference was due to disciplinary background, organisational culture, or 
institutional context. 
Consequently the revision of the sampling strategy for the next round broke the 
category of organisation down into three categories: organisation remained; 
institution became a separate dimension; and a new dimension, diversity across 
Programs/Themes, was introduced. \Vhile the themes themselves were issue-based, 
rather than discipline-based, there was generally some discipline-based similarity 
between them. Including this diversity may allow some similarities or differences to 
be further teased out of the tangled category of 'organisation'. 
Conversational process: reaching temporary understandings 
The 1nain uncertainty of the interview process \,Vas the ability of this technique to 
generate 'temporary understandings', that is, 1noments where both participants are 
satisfied that the conversation had actually achieved some mutual sense, a point of 
saturation. T11is was important, as participants were effectively being asked to 
actively co-create the concept of integrated research, not pull a dictionary definition 
off the 1nental shelf, so to speak. \Vhile the process of negotiation was key to this 
process, so too was recognising the point at which the negotiation 'runs out', or 
reaches saturation. In the better instances, this saturation is that point of genuine 
mutual agreement, in worse instances it tails off in frustration or confusion at not 
being able to get past particular nusunderstandings. \Vhile either can be useful, the 
former was to be preferred, as it was rnore likely to offer positive insights into the 
concept of integrated research, rather than negative insights as to what it is not. 
The conversations engaged in over the course of the pilot study offered both 
experiences. In particular they served as a basis from which I could start to draw 
some tentative associations between context and the way people participated in the 
conversations . For example, younger participants tended to be less confident and to 
require more negotiation, more reassurance that their ideas were in the area I was 
interested in. Niore experienced participants, especially those who had management 
roles, tended to readily draw on their own histories in their construction work. This 
was perhaps because they had \vider experience to draw on, and also because their 
1nanagement role positions had required them to work through similar issues 
(although they n1ay have been called so1nething different). In some cases, indeed, 
there were 'off-the-1nental-shelf definitions of integrated research-even 
docun1ents-that were produced during the course of the interview. 
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These differences posed different challenges, in tenns of reaching a positive sense 
of mutual understanding. The pilot interviews helped to develop a sense of how 
people fro1n different contexts, different parts of my sampling regime, would place 
different demands on my role in the research conversations. 
Further data analysis 
Over the course of this study the analytical techniques used following the interviews 
shifted considerably, in response to my own growing sense of understanding of how 
to meaningfully engage, or re-engage, with the recorded and transcribed data. 
However, the shift in position implied by thematic coding was fro1n being a 
participant in a conversation to being a rapporteur of a conversation. \"'vhile the 
process of open 'grounded' coding was useful in that it forces attention on the 
minutiae of the conversations and allows constant comparison across the different 
conversations, the position of rapporteur was out of step with the methodological 
focus on process detailed in Chapter 3. Consequently, this process of coding was 
not used to suggest that these categories \,Vere extant 'in the data'. Rather it was 
treated reflexively, as a manifestation of 1ny own re-engagement with those 
conversations: 'Why did I see these particular issues as important in the 
conversations?' 'How are the codes new, and how are they reflections of my own 
pre-conceptions and theoretical interests?' '\%at is the relationship between my 
situation now as a reader and 1ny situation then as a conversation participant?' 
These questions, rather than the codes themselves, were the primary drivers in the 
shift of analytical technique as the study continued. 
In other words, there were two types of 'learning' drawn from the pilot analysis: 
learning about the conversations as data, and about how my relationship to them 
changed through shifting position from participating within a conversation to 
re-engaging with the conversations as a group. As data, the pilot confirmed that 
researchers were inventing and adapting conceptual structures to deal with the confusions 
and tensions of integrated research. Hence it supported the view that the CRCs 
\,Vould be suitable cases for the study, and pointed to\,vards the importance of stories 
of conflict and tension as ways to identify 'what's missing' from the usual constructs 
of research in an integrated research context. These insights were incorporated into 
the second protocol as amended questions, and provided additional resources for 
analysing conversations as they unfolded. 
The shift in position from participant to analyst via open coding, was more 
problematic. \"'vhile it was useful in terms of fa1niliarisation, it was unclear how the 
categories that resulted were related to the data, as opposed to being derived fro1n 
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my own ideas and theory. Questions about m y own role as an analyst were tied to 
how my analysis was connected with the experiences of the participants. Given my 
aim of contributing to learning and developing an ongoing conversation about 
integrated research, in the rounds following the pilot the fit between theoretical 
categories and emergent categories was 'tested' by presenting them back to the 
participants for comment. By incorporating points at which the study participants 
could reflect and com1nent on my own 'temporary understandings', the position of 
the 'analyst' was returned to a sense of negotiation rather than objectification. 
Finally, in practical terms, the benefit of transcribing the data to record the richness 
of the conversations was clearly demonstrated by the pilot-interviews that were 
transcribed were 1nuch richer sources of ideas for analysis than those that were 
analysed fro111 1ny own notes. Hence it was decided to transcribe all of the 
conversations fro1n the first round of interviews in the primary cases. 
Ongoing contact 
Following the pilot, I created an email list that was used to keep interested parties 
(not necessarily participants, but including many of them) up to date on the 
progress of my research. This was an important aspect of the study, as it provided a 
platform for ongoing negotiation and dialogue, a kind of email 'peer debriefing' 
(Ezzy, 2002). Emails were sent approximately every two months, with 8 sent in 
total. These were informal in style, and designed for fairly broad readership. 
Throughout the course of the study the email list grew to close to 100, plus going 
out to a list 'o\vned' by the Coastal CRC, \vith an unknown readership. 
A sample of these emails is included in Appendix 5. The first \Vas sent in July 2000, 
and the final will be sent after this dissertation has been submitted. 
While this pilot was only small, and \vill only 1nake rare appearances throughout the 
re1nainder of this thesis, it was discussed in detail here as its priinary purpose was 
methodological, and it played a key role in the development of the primary cases. It 
was through this pilot study that the process-based methodology was tested, and the 
subtleties of the purposive sampling framework and conversational process were 
refined . It also indicated the need to actively include places \Vhere the study 
participants could cominent on my preliininary understandings, as a key to 
achieving and ongoing process of conversation and mutual learning. 
Follo\ving the pilot, the primary cases commenced. 
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Primary cases: contact and agreement 
The primary cases were initially contacted via e1nail, direct to each of the Chief 
Executive Officers (CEOs) of the two CRCs. Both agreed, with the Greenhouse 
Accounting CRC's approval pending endorsement by their Board. Both CEOs 
invited me to participate in their upcoming annual meetings . 
The 1neetings as a source of data \,vill be discussed in more detail later, however they 
were an opportunity to become a familiar face a1nongst the participants, and 
reassurance for the CRC 1nembers that my study \,Vas accepted and endorsed by 
their CEOs. At each meeting I \Vas given a brief opportunity to explain to the 
attendees what my study was about and what they could expect from it, both in 
tern1s of how I would become involved with the Centre and what the Centre could 
expect from me in return. 
These 1neetings effectively served as my 'initiation' into the CRCs, although the 
Coastal CRC went on to forn1alise my participation by giving me an official 
association via the title of 'associate student'. lvfy attendance at these meetings 
flagged the start of the next iteration of research conversations, follo\,ving the pilot. 
Round 1: participant observation 
The CRC annual meetings are perhaps best described as a cross between a meeting 
of a large dispersed company (for example, where all the sales representatives and 
upper manage1ne11t come together to discuss their work and larger issues of 
company policy), and an academic conference. As mentioned in Chapter 4, these 
annual get-togethers are the only times all the members of the CRC (or as many as 
can attend) meet together. Attendance at each meeting was in the order of 100 to 
120 people, and attendees included the full range of CRC participants, from Board 
members (not all of them), to Program/ Theme Managers, researchers , doctoral 
students and stakeholders. The meetings I attended \,Vere the second annual 
meetings for each of the Centres, although the Greenhouse A ccounting CRC's first 
1neeting had reportedly been quite small, so for many members it was their first 
m ajo r Centre 1neeti11g. Each meeting ran for five days, and the format over the 
week was 1nostly that of presentations, som e interactive and 'small group' work, 
occasional field trips, and the usual breaks for morning tea, lunch, and afternoon 
tea. There was a formal dinner held on one of the evenings. 
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My position as 'observer' 
The shift in context away from the interviews of the pilot to a large-scale 1neeting 
also represented a shift in my position with respect to the research conversations, so 
to speak. This was a shift away from my being an intimate participant in a mutual 
process of reaching te1nporary understandings, as in a one-on-one interview, 
towards being an observer of others' conversations. Methodologically, the classic 
participant observation model where "observers have to minimize the degree to 
which they themselves intrude in the natural flow of events, for fear that what is 
observed may be unduly contaminated" (Bryman, 1989), was not appropriate. My 
presence at any 1neeting or other event inevitably formed a part of the context 
within which that conversation took place. It was impossible to not "contaminate" 
the study. However, this also requires that the role that was taken is stated and 
justified. 
Robson (1993) distinguishes between "participant observation" research and 
"observer as participant" research, where the difference centres on the degree of 
involvement the researcher has on the situation being studied. In part because of 
the structure of the 111eetings, I tended to oscillate between these roles. The role of 
participant as observer entails that the researcher makes her role as a researcher clear to 
the group from the outset, and then participates actively and fully within the 
observation setting; asking questions at meetings, helping with lab \-Vork, etc. During 
the breaks between presentations, over meals and during field trips, this best 
described 1ny role. I continued to take field notes during these periods, but I also 
actively joined in conversations. The role of observer as participant is similar in that 
those being observed are aware of who the observer is and that they are conducting 
research, but the researcher is more distanced, taking no work role in the 
organisation. In larger group sessions I tended to adopt this role. 
lvfore importantly, the meetings offered a different conversational context to gain 
some insight into how CRC researchers and others constructed their own meanings 
and w1derstandings when in conversation \-vith each other. This was a significant 
source of conversational diversity. 
Data collection techniques 
Participant observation data were collected in the form of hand written field notes. 
These notes included basic outlines of presentations, as \-veil as memos to myself 
regarding interesting (or confusing) issues. I1nportant sessions \Vere tape recorded 
for reference if necessary later on, but were not transcribed. Some short quotations 
were noted verbatitn, but most were summarised. 
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I also noted conversations that I had had with people during breaks, following the 
break sessions. 
Data analysis 
The field notes from the annual meetings were, of course, simplified, and therefore 
already analysed through the note-taking process. A substantial proportion of note-
taking selectivity was based around relevance to a series of questions formulated 
prior to the meetings. Essentially, these questions reflected my own goals, what I 
hoped and expected to be able to learn from attending those meetings. As this was 
my first experience of the primary CRCs, many of these \,Vere pragmatic, 
fa1niliarisation questions, and included: 
• Who are the partners in the CRC? \v'ho else is involved? Why? 
• How are the participants in the CRC linked to each other? 
• How do people appear to relate to the CRC as an organisation? 
• How do people get along \,vith each other? 
• \v'hat is the general atmosphere or tone of the 1neeting? 
Other questions were 1nore theoretically oriented, such as: 
• How do people involved talk about the CRC? 
• How are decisions made? 
• How are the key difficulties or challenges in the CRC generally expressed? 
• How does the political and social context affect the structure and practice of 
participating in the group? 
• Is 'integration' talked about? Ho\,v? 
In accordance with the methodology of Chapter 3, most of these questions were 
oriented towards process, questions of 'how' rather than 'what'. 
These notes \Vere later analysed as a whole. Comparisons between the two cases, as 
well as \vith the pilot study, helped to bring out some of the nuances of the 
differences bet\veen the two Centres. This gave the analysis greater depth than was 
possible during the data collection (Knorr-Cetina, 1999; Ezzy, 2002). In particular, 
systematic theoretical comparison (Strauss and Corbin, 1998) was a preliminary way 
of reaching a richer te1nporary understanding of the relations between the CRCs' 
organisational structure and the practice of integrated research than if each had 
been analysed independently. 
The insights from participant observation \,Vere then either followed up explicitly in 
the protocol for the next round of interviews, or used as analytical categories in the 
interview data analysis. 
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Round 1: in-depth interviews 
The pilot study and participant observation allowed me to develop a preliminary 
understanding of the context of the integrated research practice, and some insights 
into how integration was negotiated between CRC participants in practice. The next 
step was to resume the role I had taken in the pilot study, to shift perspectiv e to 
encourage participants to focus on ideas of integration and reflect on its 
i1nplementation in practice through one-on-one in-depth interviews. 
Round 1 interview sampling 
As noted earlier, following the pilot study, the dimensional sampling strategy was 
amended to include home institution as a separate category to home organisation, 
and CRC theme/ program. This brought the sampling criteria used in this round to: 
• Role in relation to the CRC 
• Theme/ program 
• Ho1ne organisation 
• Ho1ne institution 
• Location 
• Gender 
As before, to maximise diversity each of the categories had to be represented at 
least once in the sample, although they may be represented more than once. \v'here 
there \,Vas a choice bet\-veen p otential participants, they were selected on the basis of 
balancing the representation of other dimensions in the sample. 
The full sampling table is included in Appendix 3. 
\v'hile the rationale of the dimensions chosen were given as outcomes of the pilot 
study, the primary study allowed the dimensions to be implemented a bit differently. 
The Themes and Programs of each CRC that formed the basis of that category were 
given in Chap ter 4. In terms of institutions, the categories sampled included: 
• CRC 
• Universities 
• Federal agencies 
• State agencies 
• CSIRO 
• Stakeholder groups 
This sampling strategy was applied to each of the two CRCs . The additional 
d.iinensions increased the numbers of participants required to reach theoretical 
saturation to 14 participants fr om each Centre. Once again, if m ore than one person 
was suitable for a category, the selection was made so as to increase the diversity of 
the other categories. 
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In-depth interviews 
As in the pilot, candidates were approached by email to ask if they would participate 
in the interview. All of those selected agreed. The interviews took place in the 
location of the researchers' choice, which was most commonly their office or a 
nearby meeting room. The interviews were carried out in 16 different locations in 5 
different towns or cities, across 3 States or Territories, with the shortest being 35 
minutes and the longest just under 2 hours. 
The techniques used in the pilot study were used in this round, with the 
1nodifications noted earlier. Following the completion of all the interviews 
participants were thanked and invited to review the transcript of the conversation. 
This was to provide an opportunity for the participants to reflect on their 
conversations and offer further comments if they wished. Two of the 28 
participants asked to see their transcript, and I invited them to provide any 
additional comments; they did not do so. 
In-depth interview analysis 
To achieve a balance between theory-driven and emergent categories, both were 
incorporated into the second round of analysis. In keeping with the process-bases 
emphasis of the methodology, the relationship between emergent issues and 
theoretical issues was one of framing: while theoretical concerns often framed the 
analysis, the questions that this framing generated were questions of 'how' rather 
than descriptions of 'what'. Within these frames, the specifics from the 
conversations were still 'emergent'. 
These data were analysed in three stages. The first stage explored the relationships 
between research context and research practice. The second stage focused on 
descriptions of 'integration' to create a preliminary set of categories of the ways 
people understood integrated research as an abstract concept. The third stage drew 
on the theoretical frame of how accounts of tension and conflict were used as 
illustrations of where these abstract concepts were in some way out of step with 
experience. These 'mismatches' were used as bases for starting to build alternative 
constructs of integrated research that focused on different aspects of experience to 
those highlighted by the prevalent understandings. 
Context and practice 
Following transcription, the interview data were coded using open coding 
techniques, for the purposes of familiarisation, and to allo\,V important issues to be 
flagged for later in-depth analysis. This process also started to strengthen my initial 
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understanding of the CRC context and its relationship to practice. This generated 
102 codes in total, including the codes generated in the pilot (which were retained in 
the 1nain study). These are listed in Appendix 6. The categories were, as in the pilot, 
comprised of in vivo and conceptual codes. These were used to highlight similarities 
of experience and expression across different contexts of participation in the CRCs, 
and also any interesting differences. I also used 'significance' codes, to attempt to 
overcome one of the key limitations of computer-assisted qualitative data analysis-
the difficulty of flagging the data with the 'untypeable' (Lee and Fielding, cited in 
Ezzy, 2002). The significance codes were a group of five codes, ranging in scale 
fro1n 1 to 5 (1 being the most significant) . These allowed me to flag electronically 
those comments I considered to be important-even if I wasn't sure why-and 
compare the1n with others. This enabled me to retrieve important information 
independent of the subject matter of that particular piece of data. 
Concepts of 'integration' 
During coding, particular attention was paid to the use of the tenn 'integration', 
'integrated research', and their variants. Both actual uses of the expressions and 
responses to questions that used those words were coded together and analysed 
thematically. The uses of 'integration' were then further categorised into different 
conceptual 1nodels that represented the bulk of uses of the term. These are 
discussed in detail in Chapter 6. 
Tension and conflict 
The third theory-driven framing was based on accounts of conflict and tension-
how were these related to notions of integrated research? \v'hile many conventional 
studies of science highlight conflict and tension as evidence of the fallibility of 
science, in what Latour and \Voolgar delightfully labelled "sociological muckraking" 
(Latour and \Voolgar, 1979, p. 32), the purpose here was quite different. Tales of 
tension, conflict and confusion were important as they suggested instances where 
the understandings that people had of integrated research were inadequate to 
account for their experiences . As Bo\,vker and Star (1999) write, the conceptual 
structures that support our understandings often only become visible when they 
break down, that is, at times of conflict, crisis, or confusion. Paying attention to 
participants' accounts of these was therefore theoretically significant, as indicators 
of concepts that might otherwise re1nain hidden. 
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Indications for Round 2 
The conversations of Round 1 provided a backbone of understanding of people's 
experiences of integrated research. However, the strength of this backbone needed 
to be tested, by taking it back to the participants and exposing it to negotiation. 
Round 2 research conversations 
As indicated earlier in this chapter, the purposes of Round 2 of my data collection 
were two-fold: to continue the development of ideas formed through the 
interactions and conversations of the pilot and Round 1, via in-depth interviews; 
and a basis for longitudinal comparison, primarily through participant observation. 
Interviews 
In-depth interviews were carried out with 14 people in total, 7 from each CRC. The 
dimensional sampling strategy was again employed, with another dimension was 
added: whether the person had been intervie\,ved before. Of the 14, 7 had been 
intervie\,ved before, 7 had not. This was to allow for any preconceptions or greater 
familiarity that might have arisen with respect to my study from having been a 
previous participant. Once again, the intervie\vs were held at the venue of the 
participant's choice, again mostly in offices or meeting rooms, with exceptions 
being one held at a street-side cafe and another outdoors in a picnic area over lunch. 
The interview protocol is included in Appendix 4. This protocol was again 
semi-structured, but where the first round of interviews leaned more toward the 
unstructured side of 'semi-structured', the second round interviews leaned toward 
the more structured end. Confidentiality was again emphasised, the intervie\,VS were 
tape-recorded, notes were taken during the intervie\,VS, and the interview techniques 
used in the pilot and Round 1 were employed again. 
Focus on abstraction 
There were three main questions, or groups of questions, in the protocol. Each 
encouraged participants to abstract from their experiences in different \,Vays . These 
again represented different theoretical/ analytical frames. The frames used in this 
round were drawn from the previous round of analysis, but were used as conceptual 
structures, or shifts in perspective, that the participants' could 'try on', so to speak. 
The first were bas ed upon the conceptual m odels of 'integrated research' that I had 
developed from Round 1 (these will be discus sed in Chapter 6). I showed 
participants a series of five visual representations of my understandings of how 
people talked about integration, and then asked ho\v these related to their 
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experiences. This served the purpose of testing my own interpretations, effectively 
extending the conversations of the second round, and inviting further refinement. 
The second bracket of questions focused on how people understood and 
categorised their relationships with others. This 'reframed' integration away from 
the conceptual models they were, by and large, familiar \,Vith (as those 1nodels had 
been adapted from the language of the participants in the first round of 
conversations) to looking at integration terms of actual relationships in practice. In 
particular, they were asked to draw a map of their relationships with others in the 
CRC based on 'who they talked to' rather than the official organisational structure. 
They were then asked to categorise or describe the different types of relationships 
that were represented on their map. 
Finally integration was framed as an activity of learning. Participants were asked 
about the main things they had learned over the past year or so, and what advice 
they would give to someone coming in to a similar position. This encouraged the1n 
to extrapolate from the past into the future. 
These data were not transcribed, as the important trends were related to these three 
specific issues, rather than being scattered throughout the conversations. The notes 
I had taken during the interviews were reviewed, and the tapes were replayed. Any 
significant comments \,Vere noted as quotes, and more detailed notes about the 
themes I was focusing on were taken. Participant observation notes were also 
included in this stage of the analysis, to see how they complemented or 
contradicted. 
Round 2, participant observation 
Participant observation was carried out in the same way as for Round 1, with my 
attendance at each of the CRCs' annual meetings. Again my attendance was funded 
by the CRCs. 
My field notes in these meetings were more specific than those I made in the 
previous meetings-in keeping with my purposes I was looking for interactions that 
were related to the key is sues that had emerged from Round 1, as well as points of 
comparison between the current and previous year's meetings. This included notes 
on tone, atmosphere, and sense of camaraderie. 
Round 2 analysis 
Data analysis in this Round \,Vas intermeshed with the analysis of the data from my 
other methods, interviews and documents. There were several aspects to this round 
of analysis. 
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Revising preliminary understandings 
First my own understandings, as they had been at the end of the previous round, 
were revised on the basis of the new conversations. This included further 
development of the conceptual models, and comparing ne\v accounts of conflict 
and tension with those of the previous round. The revised models form the basis of 
the next chapter. However, the main contribution of this round of conversations 
was in my understandings of ho\v these two ways of looking at integration (the 
positive model of "what integration is" compared with the negative model of "what 
these models cannot account for") related to each other. This comparison is 
discussed in Chapter 7. 
This was an important analytical step, and focused attention away from accounts of 
tension to instances and events where the idea of integration was 'successfully' 
negotiated, in the sense that the participants could continue on together (although 
conflict was occasionally still part of these negotiations). These new issues again 
emerged fro1n the understandings that had been generated fro1n the previous 
rounds-that there was an apparent gap between these t\vo understandings of 
integration-and paying attention to how this gap \Vas overcome in practice. The 
third round of analysis focused on the co1nmunicative structures that ·were useful in 
this regard. Chapter 8 details the outcomes of this part of the analysis. 
To do this, the analysis was quite different from the first and second rounds. The 
data were not coded, but rather organised into narratives, or vignettes. These were 
purposively selected on the basis of being a reasonably focused event of negotiation 
bet\veen CRC participants over issues of integration. Drawing on the theory of 
categories and conceptual infrastructures, as developed by Bowker and Star (1999), 
these vignettes were then analysed using narrative techniques that focused 
particularly on how the stories were told, rather than what the story was about. By 
analysing how these negotiations were engaged in, accounts of bo th success and 
near-failure were analysed in terms of the conceptual structures that were used to 
make sense of how the process unfolded over time. 
Finally, by then bringing my own role as an outsider and analyst into these 
narratives, dra\,ving on the understandings that were developed over the course of 
the study and placing them in relation to the stories as the particip ants told them, 
these stories can be retold from a different perspective. Iviy own p osition offered a 
different experience of these stories-in particular, they allowed me to see them as 
ston·es rather than independent descriptions of "the way things are". This perspective 
then opens the way for the stories to be retold differently, in ways that may 
contribute bo th to the ongoing learning of the study participants, and to a broader 
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conversation about integrated environmental research in particular, and science 
more broadly. 
Research conversations: document content analysis 
Document analysis vvas conducted throughout the study. However, it was not used 
as heavily in the study as in-depth interviews and participant observation. Rather, it 
was mostly used to support these other methods. 
Selection of materials 
The materials selected for document content analysis were based on two functions: 
background material, and 'public conversation' material. 
Background material provided technical context for the operations of the CRCs, 
and included the original CRC proposals, the contracts that formed the CRCs' legal 
backbone, and the CRC Program guidelines for applications and reviews, some of 
which have already been mentioned in Chapter 4. 
'Public conversation' material included annual reports, brochures, web sites, 
e-nevvsletters, press releases and general promotional material. These were valuable 
in that they helped to define how the CRCs saw themselves in relation to 'the 
public'-vvho they itnagined their 'publics' were, how they considered their work to 
be relevant, and hovv their conversations differed according to who they were 
addressing. As the title indicates, these materials were still considered in the context 
of conversations-where the CRC authors vvere constantly itnagining the identities 
and preferences of their conversational partners. In this latter situation particularly, 
my position shifted again, to a distant participant, reading materials in much the 
same fashion (but a different context) to many otl1er readers. 
Analytic methods 
The documents were analysed for different purposes, which were reflected in the 
use of different analytic metl1ods. In the first instance they were used to provide 
background and context for understanding the intervievv and participant 
observation data. The CRC contracts and proposal documents were itnportant in 
this regard. The documents were read, in some parts scanned, in others read closely, 
and notes were taken fro1n them. This was often carried out in tandem with analysis 
of other data sources- as references when the texts were referred to by 
interviewees or in a group situation. 
In the second instance, the documents were analysed thematically, to identify points 
that related directly to my research aitns and to inform the themes that were 
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emerging from the other conversations. In particular, they were analys ed to identify 
where and how (and how often, etc) the term 'integration' was used, as a point of 
cornparison \,vith the informal ways it had been discussed in other contexts. This 
was, in effect, where the documents were treated as manifestations of independent 
conversations, be they with 'the public' or with CRC-related groups such as the 
CRC Secretariat, for example. They were also analysed thematically to attempt to 
identify how instances of learning and acting were being understood and promoted. 
These categories were pre-determined by the research questions and methodology. 
Finally, the documents were analysed in relation to the issues that emerged from the 
other conversations, the interviews or participant observation. In this situation the 
analysis was to identify not only what was present in the texts that related to issues 
that had been raised in the other conversations, but also what was not present. 
Document analysis of the annual reports was conducted to gain a longitudinal 
perspective, as well as in relation to the main themes that emerged from the 
interview and participant observation analysis. The reports from the first stage of 
the Second Year Revie\,V were also analysed for their relevance to my 1nain themes. 
Document analysis in this instance also focused heavily on what was not covered in 
the revie\,V. Each CRC had also developed a full or draft Strategic Plans during the 
year, and these were also included in the document analysis. 
These documents were each manifestations of how the 'official' constructions of 
integration could complement or conflict with individuals' and groups' learning and 
actions. The final stage of Round 2 analysis was to assess the extent to which 
different conversations and practices were opening up or closing off ways of acting 
into the future. 
From conversation to storytelling ... 
As mentioned at the outset of this chapter, the research methods used in this study 
were designed to contribute to the robustness of the study by creating three 
different types of research conversation. The ongoing interaction between these 
conversations as they unfolded and my own understandings are in part represented 
in the follo\,ving chapters. However, these chapters do not represent a developing 
understanding in the sense of 'first I thought this, but then I thought that ... '. 
Rather, they are more like the twists of a kaleidoscope, \,vith each hvist offering a 
different perspective on the same whole suite of conversations. Chapter 6 discusses 
the conceptual models of integrated research that emerged from the conversations, 
and how these were e1nbedded in conventional notions of science. Chapter 7 shifts 
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perspective to accounts of conflict and tension, to point towards gaps in these 
models, which generated confusion, and the concepts that ·were used to 1nake sense 
of those gaps. Chapter 8 then describes ways these two different approaches to 
understanding the experience of integrated research can be brought together 
through close examination of how these issues were resolved in practice. Chapter 9 
points to some gaps within these, as places where currently there are few 
opportunities for open negotiation and learning. A final perspective that brings 
these 'hidden' issues to the fore is suggested as a potentially valuable contribution to 
the ongoing conversation of integrated environ1nental research. Chapter 10 then 
relates these micro-level cases to larger questions of how current and historical 
thought on science inhibits understandings of integrated research. A way of placing 
integrated research into this broader schema is proposed. 
1 1 9 
Talk of integration 
In Chapter 3 I argued that as a social practice, research is embedded in human 
activity, meaning and social and historical context, and that it is the interplay 
between these dimensions of practice that constitute learning and understanding. I 
discussed how the ways people make sense of what they do shape the dynamic 
between understanding and learning, and consequently influence how we can act 
into the future. The activity of making sense of experience becomes visible through 
the social processes of communicating, in particular, through the practice of 
categorisation. 
In tl1.is chapter I will focus on the ways people made sense of integrated research as 
an abstract concept. As Chapter 4 showed, CRCs needed to be able to justify their 
operations in terms of integration-tl1.is required that participants construct an 
understanding of what integrated research zs, in the abstract sense that could be 
included in reports and demonstrated to revie'\v panels. What dimensions of practice 
did these constructs tend to highlight? 
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From practice to presentation 
The concepts of integrated research presented in this chapter were drawn from the 
research conversations by close examination of the ways in which the participants 
used the actual word 'integration' (or its variations-integrated, integrating, and so 
forth). Nfore specifically, the use of the tenn was exa1nined in relation to the concepts 
and categories that were used alongside 'integration'. These categories indicated 
how integration was nested within larger conceptual schemas. These schemas 
formed the basis of the context \,Vi thin which integration-and , the relationships it 
encompassed-gained meaning at particular points in the conversation, and became 
a source of understanding. 
These understandings are itnportant, as they constitute the participants' abstract 
understandings of integration, which (as argued in Chapter 3 and noted at the opening 
of this hapter) influence the ways in which they learn from their experiences. In 
other \,Vords, the models presented here are not sitnply different views of 'what 
integration is', but represent the conceptual frameworks that shape how the 
participants learn from their practices of doing integrated research. 
Consequently, in this chapter I will present fragments of conversations that are 
grouped together according to the conceptual schemas within which the use of the 
term 'integration' was embedded. Indeed, the way people talked about integration· as 
an abstract concept illustrated several different, but related, constructs of what 
integration is, how it should be done, what it might achieve. They were often 
expressed slightly differently, but could be grouped into six general models. In this 
section I \,vill introduce the models in turn, and then discuss some of the 
consequences that flowed from these categories. 
They are presented roughly in order of increasing complexity, with the exception of 
the last model, as it is related to previous ones. 
Model 1. Container 
The container model was the least structured model, relying primarily on the 
assumption that if you place people with disparate information and knowledge 
together, they \,vill interact to produce a more integrated outco1ne than if left alone. 
This model suggested that new knowledge is generated at least in part by serendipity 
and collegiality, and tl1at the role of integrated research organisations is to create the 
container, to facilitate or even force that interaction. 
In this model there \,Vere two main variables: what the container was, and what 'bits' 
of infonnation were placed it1 that container as illustrated in Figure 6.1. 
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Integrative 
container 
Figure 6.1. The container model of integration. 
In the container model, infonnation sharing tended to be regarded as a flexible 
process depending on good will and serendipity rather than slotting into a formal 
structure. \Xlhile some structure (the 'container') helps to overcome the tendency for 
people to prefer to work in isolation, or in their comfortable home groups, within 
that fairly general arena people were free to move in directions that appealed to 
them. 
The integrative container was sometimes perceived to be the CRC itself, with the 
'bits' being different scientific processes that were usually kept apart. As one 
participant described it (participant quotations are italicised): 
... the fact that both [modelling and reductionist] scientific processes are embedded in 
the same CRC at least gives the best possible opportunity for collaboration and 
influence. That's certain!J better than what occurred before which was where the two 
sides probab!J never communicated, and probab!J judged each other to either be 
irrelevant or too pragmatic to be useful. 
Other types of 'container' were also possible. Physical spaces served as useful 
containers, as in the Coastal CRC's Management Study Areas. Most of the CRC's 
projects \,Vere carried out in these regions, on the basis that locating research in 
specific areas would allo\,V greater collaboration \,vith stakeholders. The Coastal 
CRC's annual report states: 
As a primary method to bridge the gaps between science and the community, 
policy, planners and decision-makers, the Coastal CRC adopted the concept 
of quality science with direct application. This was achieved by having 
projects address specific issues in management study areas that were 
identified in consultation with stakeholders, with the science relevant to those 
issues. (Coastal CRC, 2001, p . 23) 
In other words, the container (in the form of a local region) restricted the number 
of stakeholders ('bits') with an interest in the research processes, but maintained the 
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CRC's ability to incorporate more types of 'bits', fro1n co1nmunity groups and local 
and state government to industry. \Vhile the Greenhouse Accounting CRC did not 
have the equivalent of Management Study Areas, it did seriously consider 
introducing 'core sites' to serve a similar purpose, albeit among the research groups. 
Making sense of relationships 
The containers in this model can be seen as opportunities to re-categorise people, 
or, at least, the groupings they represent, and use that re-categorisation to create 
new commonality between them. The quotes indicate that the importance of the 
people in the container lies in their being representatives of different relevant 
expertise or capacities: community views, scientific processes, disciplinary expertise, 
decision-making capacity, and so forth. The CRCs themselves were a new way of 
classifying one researcher's relationship to another. Whereas before one may have 
been a researcher in a small division of a State agency, and another a university 
professor on the other side of the country, now they were all CRC members. This 
legitimised contact: 
I think what [the CRC] offers zs unprecedented cooperation between partner agencies 
across state boundanes, across jurzsdictiona! boundarz·es, across tiers, federal, state, 
local, across Australia, Perth to Rockhampton-unprecedented ... you just have to pick 
up a phone and you have the weight of resources behind that, workingfor you, real!J. 
With contact legitimatised, people could work out their shared interests and develop 
work practices (such as project teams, steering committees) that capitalised on their 
new relationship. This is perhaps a rather romanticised view of collaboration and 
integration, where people somehow find each other across a crowded container, 
realise how rnuch they have in common and develop new, exciting, productive 
relationships. One researcher drew this analogy quite clearly, with reference to his 
e1nerging relationship with his project tea1n: 
It's no longer like a so,1 of rather diffident courtship . ... It's building understanding 
and trust,you can interact with peop!e,you get to know them, but it's almost in a social 
sense rather than in a work related sense, I think af!Jwqy. 
Of course, as shown in Chapter 4, the CRCs were not an interactive free-for-all. 
They did have particular structures to bring some people together, which also kept 
others apart. In some cases, dis satisfaction with the CRCs was related to their 
tendency to 'force' people together who may not want to work together, while 
others could not work \,vith those they would like to. Comparisons with past 
serendipitous ('romantic') enjoyable collaborations reminiscent of the container 
model were often unfavourable towards the CRCs. As one researcher expressed it 
"Life's too short to work \,vith jerks". In contrast, however, other researchers felt 
that the CRC had presented them with a positive opportunity to meet and work 
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with others whom they 'never even knew existed', or had 'known for years' but had 
never had the chance to work "vith. Consequently, the container model was 
occasionally used as a point of comparison with other collaborative relationships. 
Consequences 
Viewing integration in this way suggested that common courses of action were 
basically variations of either the container, or the bits "vithin it. It was versatile, in 
that it allowed for common containers to be created around a wide range of people, 
across several boundaries-scientist or non-scientist, modeller or empirical 
researcher, and so forth . 
The other course of action within this model was to vary who was in and who was 
out. For exa1nple, one me1nber of the Greenhouse Accounting CRC voiced 
concerns that the current range of people in their CRC container \,Vas insufficient to 
meet policy-driven goals: 
I think it's very natural to respond to the loudest voices that are closest to you, and I'm 
not belittling the importance rf those voices but I think it's wise to be aware that there 
is a much wider constituenry out there who have a vital interest in [greenhouse 
accounting/ and if any rf the ... poliry agendas are to be realised, [the CRC will] need 
to get out to this community as welL 
A third course of action was to facilitate the bits in the container coming together to 
form productive relationships. The lack of structure in the container model meant 
that while the presence of a container such as the CRC might encourage people to 
work together, it did not insist that they integrate their work. Nor did it necessarily 
support those who needed additional resources to do so. To remedy this, in its 
second year the Greenhouse Accounting CRC introduced a 'collaboration fund', 
which aiined to facilitate integration within the CRC container, by providing 
resources to those \,Vho proposed collaborative research with others in the CRC, but 
outside their iinmediate groups. In some respects, this was an effort to reinstate the 
CRC as a whole as an effective container, over and above the other structures (such 
as programs) that were in place. 
The container model highlighted an ongoing balancing act for the CR Cs between 
the needs for structure and flexibility. \"'vhile iinplementing structures such as 
programs, governing boards, advisory committees and so on were necessary to 
create clear pathways for integration, these pathways also served to close off other 
paths that people may have \,vished to explore. 
To summarise the container model: containers are new categories that highlight or 
create commonality between people. This commonality facilitates spontaneous 
connections and collaborations leading to integrated outcomes. In many respects it 
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is a model of integration that still allows for a classic ideal of collaboration: a 
serendipitous meeting that leads to mutually satisfying joint work. \v'hi.le the people 
in the containers are usually included for their representation of a desired group, in 
this model integration is primarily a human process, sometimes tinged \,Vith a 
somewhat romantic air. The 1nain courses of action suggested by the container 
model are the creation of ne\,V containers, and expanding or contracting the number 
of people within them according to which interests or expertise were missing. 
Model 2. Purchaser-provider 
The 'purchaser-provider' way of talking about integration reflected, as the title 
suggests, a 'research as business' orientation. Research is a service to be provided on 
the basis of a financial, contractual relationship. This model was perceived to be 
integrative across science-non-science boundaries in the sense that the research was 
responding directly to an infonnation need defined in non-science sectors. It could 
also be integrative across disciplines within science, as the work was usually highly 
problem-focused, and hence often demanded a multi-disciplinary approach. 
Stakeholder 
information 'need' 
services' 
Scientific information, 
--------i•  expertise, tools 
Contract research 
Figure 6.2. The purchaser-provider model of integration. 
The language of the purchaser-provider model was broadly dra\vn from the 
language of business: research groups were 'service providers', research outcomes 
were 'deliverables', and 'products', which were information. As such it was based on 
an assumption of transferability: that information generated in a scientific context 
would be meaningful when transferred outside that context. 
The pressure for researchers to adopt this 1nodel of integration was, in some cases, 
intense. Not only were consulting monies brought into tl1e CRC part of the CRC 
performance indicators, stakeholders who saw advantages in dra\,ving on the 
combined expertise present in the CRCs through commissioned research could also 
push tl1is model strongly. As one stakeholder described it: 
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We)ve been jeedingproposals to the CRC ... we are almost preferential, we)re saying 
'Look) this zs something thats well-suited to the CRC put together a bid, thzs zs what 
1ve want and we are prepared to look at the CRC on a prefen-ed provider basis). 
The Australian Greenhouse Office, for example, co-funded the appointment of a 
Business Manager position to 'kick-start' the Greenhouse Accounting CRC's 
capacity to engage in contract research. 
Making sense of relationships 
The presence of contracts embedded the relationships between purchasers and 
providers in the legal-administrative system. Obligations were enforceable through 
formal legal structures, which in turn required accountability measures manifested in 
administrative processes such as budgeting and reporting. Often the purchaser did 
not get involved in the research, but set out the terms of the contract and then 
waited for the research service to be delivered. It was the purchaser's responsibility 
to detennine what information they needed, and who could best provide that; and it 
was the provider's role to meet the specifications of the contract. As one purchaser 
noted, \,Vhile some people accepted this categorisation, others did not: 
... some people quite quick/y understood that model and engaged and saw themselves 
fitting 1vithin that purchaser-provider framework. Others saw themselves as) I guess) 
not 1vanting to 1vork under the strict delineation of you will provide to a specified 
product) prescnption of activiry. Thry tended to choose not to engage) and there )s a mix 
of that within the CRC. 
While the purchaser-provider model was a highly formalised structure, with the 
terms of the relationship literally laid out in black and white, seemingly immutable, 
there was still scope for uncertainty. For example, the Coastal CRC, while still 
engaging in contract-based research, preferred to view these relationships as joint 
partnerships, which ran contrary to a strong historical precedent: the contracting 
parties often had clear expectations on the basis of contracts they had held before, 
\,vith other groups. One research manager found this frustrating: 
... thats the wqy thry do business, thry know what it means) thry know how to manage 
it) thry just expect you to do their bidding. 
This extends from the research into the administration of the research as well. The 
difficulties of grappling with recalcitrant data, or getting the right research team 
together, or adequate administrative procedures, are not part of the purchaser's 
purchase: why would you buy other people's problems? As one purchaser 
commented, it is their (the providers') responsibility to have the right staff in place 
who can do the job: "that's not our problem." 
Issues of intellectual property were internvined \,Vith the purchaser-provider model, 
with the potential for legal restrictions to be placed on information, preventing it 
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being shared more widely. In the experience of m os t of the participants, intellec tual 
property was rarely a serious threat to collaboration and integration, but it could 
hamper collaborative efforts: 
I haven 't seen a,ry evidence of people involved not informal91 shan·ng information, like 
over a discussion, but certain!} I 've seen evidence of people sqying 'well, I 've done that 
piece of work but I can't give it to )IOU because it's owned lij a third parry' . .. 
Similarly, where purchase of, or negotiation of access to, data generated and held by 
particular partners was involved, sharing could be difficult. This is noteworthy, as it 
indicates that codified information, that which was written down, was regarded 
quite differently in the context of what could be shared and what could not. As a 
stakeholder noted, in competing for external consultancy contracts , the Greenhouse 
Accounting CRC had: 
come off an unequal footing against the State agencies in that the S !ate agencies have 
fundamental ownership over the IP [intellectual property] in the databases thry can 
trade with us in terms of further work and information sharing. The CRC doesn't 
necessarz!J have access to that, or unfettered access to pass that on. 
So while the immediate relationship between the contracted parties \.Vas paramount 
in this model, other relationships beyond the immediate ones were also affected. 
Consequences 
As noted in Chapter 2, the relationship between this 'kno\vledge economy' 
perspective on research and those of incumbent scientists was ambiguous. Several 
researchers perceived the purchaser-provider model as a threat to the quality of the 
science, especially when the results are delivered in a m ore abstract forn1, such as a 
computer model. As one researcher described it: 
The problem is when JJOU ,re into delivery and JIOU 1re using models to deliver - -:you have 
to make decisions, so )IOU can ,t q_lford to walk awqy sqying 'we don't know~ You do 
have to wrz"te an equation, and )IOU do have to put coefficients on the equation and )IOU 
do have to run it because saying that we don't know is not acceptable. 
In m ore extreme instances this led to a kind of identi ty crisis among som e 
researchers, who felt real conflict between the demands of the purchaser-provider 
framework and their own self-image as a scientist. Some researchers felt pressured 
to shape their 'products' to suit the purchaser, sometimes against their better 
scientific judgement: 
The trap is, we could easz!J produce some numbers that are just garbage, and there ,s a 
big push for a71J1 number which I think would be more damaging than sa)ling we don't 
know. But there's bigpoliry demand fo r some numbers in black and ivhite, and they'll 
settle on arrything almost. Provided )IOU 've got a number in black and white- and thry 
don 1t want a,ry caveats or error tem1S. They'll give )IOU a lot of monry iJJJOU ivant to do 
it, but it's se!!ingyour scientific soul in some wqys. 
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In other words, the assumption of the transferability of scientific information was 
flawed, as the contractual arrangement generated pressure to conform to the 
expectations of the purchaser. 
In many respects, the contracts operate as a filter between the purchaser and the 
provider, or, in terms of process, perform what Bowker and Star (1999) refer to as 
'clearance'. Clearance is a type of organisational forgetting, ,vhere historical 
circumstances and contingencies are swept aside, and processes start anew. The 
contract serves this purpose of clearance, as by dictating what the purchaser wants 
to know it simultaneously dictates what they do not want to know. No error tenns, 
no uncertainties, no caveats. 
By clearing away the scientific past and asking for selective repackaging and 
re-presentation of research work, the purchaser-provider model requires substantial 
transformation of information as it leaves the realm of science and enters the world 
of 'managen1ent'. The uncertainties and vagaries are left behind in the science 
world, and only the certainties-or the appearance of certainties-are transported 
to the purchaser's world. This is not simply a positivist notion that there is a real 
world that science alone has access to; clearance is not merely an inappropriate 
abstraction for the sake of convenience. Rather it is a strategy that "provides a way 
of managing a past that threatens to grow out of control." (Bowker and Star, 1999, 
p. 263). In this case, adding the complexity and uncertainty of science to an already 
highly con1plex and uncertain political and managerial world could well lead to an 
'out of control' situation, resulting in complete inability to justify any course of 
action. 
Embedding the relationship between the researchers and the end users in the legal-
administrative system had also particular effects on the ability of the CRC 
researchers to work together collaboratively on non-contract work. \There different 
groups within the CRC were competing for funds outside the CRC, the effect on 
people's willingness and ability to integrate information was hampered as 
information must be protected to maintain a competitive advantage. The 
consequences of this on the integration outside the contracted work itself can be 
substantial: 
... it limits collaboration, information and data exchange, knowledge ... the competition 
for fundingfrom external agencies zj based on one's abili(J1 to do the job1 provide some 
innovative or creative breakthrough1 and if you have atry leakage of information through 
to your competitors1 then you 1re going to lose out. 
The 'leakage' of infonnation then outside the small exchange system that is created 
in the purchaser-provider 1nodel was potentially harmful and therefore to be 
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avoided, lirniting the extent to which people exchanged information beyond the 
parties directly contracted. 
On the other hand, while cooperation outside the project may be hampered, 
cooperation inside tl1e project could be enhanced, as the pressure of meeting 
contracted deadlines and milestones acted as a strong incentive for researchers to 
put their differences aside and just get on with it. One project in the Coastal CRC 
was generally considered to be highly successful, bringing together people from two 
universities and several government agencies with disparate disciplinary 
backgrounds, and local government representatives, together for a particular 
contract. The project leader believed that the pressures of the contract in this case 
acted to bring people together quickly and efficiently: 
because we had to deliver, everybody said 'right, head down bum up' and got 
on with it. ... I can see the others that haven't got such strict timelines that 
everyone's still off doing their own thing, there's not that sense of urgency ... 
In other words, the contract overrode tl1e other differences and served as a firm 
basis for integrated research. 
In summary then, the purchaser-provider model framed integration as a 
transaction, supported by rational, imn1utable legal and administrative systems. It 
honoured tl1e economic-rational construct of consumer sovereignty, in that the 
purchaser as the contracting party retained most of the control over tl1e research . 
product, if not the process. This purchaser control allowed them to specify what 
was excluded from the contract as well as what \,Vas included. This served a function 
of 'clearance', so that the scientific input decreased, rather than increased, 
uncertainty in managerial or political decision-making. \\ihile the CR Cs as research 
providers could choose not to take up a contract, the CRC Program administration 
encouraged then1 to adopt this mode of research. 
Model 3. Jigsaw 
In the jigsaw model, people saw integration primarily as an issue of coverage: the 
purpose of integrating was to bring as 1nany pieces of the information jigsaw 
together as possible, to create a complete picture. The jigsaw model was an heuristic 
used to capture a sense of integration as countering the fragmentation of data and 
knowledge inherent in disciplinary and institutional structures. It was based on the 
view that such fragmentation was a significant reason why science was not more 
widely used in the world of action. As one researcher described it, policy-makers 
need 'structured' output, not just the pieces: 
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... scientists will provide a whole bunch of pieces of the jigsaw, because they look at 
things in a reductionist wqy, but not necessanjy how to put them together in a structured 
output. Policy people they need to pick it up so that they can develop policies. And I 
think that's probab!J changing as we have more integrated science in the CRC, among 
other institutions. 
This is illustrated in Figure 6.3 . 
Unknown 
Figure 6.3. The jigsaw model of integration. 
Established 
knowledge 
The jigsa\V ·was also an investigation of gaps and overlaps: without cataloguing what 
was already known, it was very difficult to assess what research was still needed, and 
even harder to strategically prioritise and plan what needed to be done. Some of the 
pieces may already be well-established scientific knowledge, others 1nay be work in 
progress, and still others may be unknown. Integration \Vas about bringing these 
together. 
The jigsaw was a significant metaphor, as it indicated an understanding of the 
fragments of science as potentially dovetailing neatly in with each other. While there · 
1nay be so1ne allowances for gaps or overlaps, the overall aim ·was to have a mosaic, 
a co1nplete picture of 'what is going on'. This completeness \Vas seen by several 
participants as being both desirable and possible: 
I think when teams realise that there has to be a whole nehvork, like a jigsaw puz::::/e 
of information before the picture is Jul!J understood, then you can make better decisions. 
In other words, the fragmentation of science (that integration is trying to overcome) 
is the product of a rational, mechanistic process that has led to detailed kno\vledge 
of smaller parts of the world. These can be rebuilt into a detailed, m eaningful 
understanding of the larger world, and the missing pieces, as in a jigsaw, are 
aberrations, or oversights, where the systematic processes have failed. 
Ideally, the pieces do not need to be reshaped to fit-th e jigsaw metaphor indicates 
a belief that the pieces of information should neatly slot together. The appeal of this 
perspective to people trained to think of research as a rational, logical process of 
deconstruction \Vas strong: tl1e jigsaw is simply a reversal of a linear, mechanistic 
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process to rebuild what was deconstructed. H owever, this ideal ,vas rarely realised, 
so negotiation between those who generated the information pieces and the 
integrators to provide the 'shapes' required tends to be a part of this model. 
Making sense of relationships 
This model is overwhelmingly about knowledge and information, and how it fits 
together. Human relationships are largely the product of the part o f the world their 
information relates to--ecological information goes 'here', biochemical information 
goes 'here', and so on. Some negotiation with their 'knowledge neighbours', those 
with knowledge that is juxtaposed with theirs may be necessary to work out any 
gap s or overlaps, but these interactions, under this model, are solely concerned \.vith 
the resolution of technical is sues. The information that comprises the pieces is 
disembodied, in the sense that the context of its production is irrelevant, and hence 
the people themselves are mostly peripheral to the integrative process. 
\'Xfhile this is a simplistic presentation of the model, and the way relationships are 
constructed within it, it is a tempting model with respect to CRCs. One of the 
advantages of the CRC structure \.Vas that the people involved often covered a 
significant proportion of the Australian scientific community actively working in the 
particular problem area of their Centre and were often a\.vare of (if not directly 
involved in) related work outside the CRC. Consequently CRCs were a unique 
opportunity to complete a jigsaw-indeed, they ,vere almost designed to be viewed 
in tl1at way. lvfany o f the scientific pieces were captured within the CRC, and they 
were possibly the best option to build the most complete picture. 
Consequences 
As indicated, problems tended to be represented as aberrations from the rational 
ideal-missing pieces, mis-shaped pieces that required honing and reshaping, 
overlapping pieces, and so on. In some cases pieces needed to be created from 
scratch . This ,vas the rationale behind the Greenhouse Accounting CRC's inclusion 
of a program that consisted solely of basic biological science, even though CRCs 
were generally concerned with more applied research. The argument ran that there 
were enough gaps of significant scale to warrant the basic research program-
othenvise it would be easy to just focus on the pieces we do have, and overlook the 
ones that are missing: 
without the reductionist side of things ... we would get too confident in ou,·pragmatism, 
and I would say thats probabb the danger of organisations like ... ourselves, zs that 
1.vithout mry reductionist science going on, or process science, or basic science or 
whatever- we won't actua/91 be confronted ly those su,prises, and reminded of our 
ignorance. 
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It was also easy to assume that people knew what the picture was that they were 
trying to construct, an assumption that some stakeholders rejected. For example, 
one senior bureaucrat noted a general inability of scientists in the Greenhouse 
Accounting CRC, and the scientific community more generally, to see the picture 
that was relevant to him: 
I think that even todqy, three years on from Fjoto, there are actua!!J very Jew of the 
scientist communiry who actual!J have an understanding of what the overall picture of 
the technical dimensions of carbon accounting looks like, and what it means for a 
research agenda ... the wqy all the pieces of the jigsaw fit together, what the requirements 
of the future are. . . . if you're struggling to understand how the picture looks you are 
struggling to put the pieces together, to put together the integrated research agenda that is 
needed. 
In other words, the pictures being aspired to by the researchers were inadequate if 
they did not take the overarching policy context into account. It ·was certainly 
possible for some of the puzzle pieces to be non-scientific information; however 
the degree to which non-scientific information was included in the puzzle varied. 
Questions were also raised about who holds the pieces, and different CRCs had 
different perspectives on this. The Greenhouse Accounting CRC tended to view the 
pieces as scientific- even the title of tl1eir annual get-together, the "Annual Science 
Nleeting", emphasised this. In contrast, the Coastal CRC saw stakeholders as 
holding important components of the puzzle, a view that was acknowledged by 
stakeholders : 
... the Coastal Zone CRC zs probab!J the best research bocjy I've worked with in 
terms of trying to come to grzps with integration, communiry particzpation. Not to sqy 
that th(Q1've got it right, but thry are a CRC who has a clear focus that that is one of 
the important things ... 
In summa17 then, tl1e jigsaw model of integration was a popular heuristic that 
irnplied a technical, mechanistic approach to integration, which reversed the 
rational, logical process of scientific reduction. The result would be a full range of 
pieces slotted in neatly together to create picture of complete understanding, which 
would be relevant to non-scientists. \v'hile the scientific information represented in 
the CRC clearly fit the role of the pieces, the role of non-scientific information in 
the puzzle-as well as who tl1e final picture was actually for-was ambiguous. 
Model 4. Silos 
The silos model of integration was about actively combining different types of 
information and knowledge. Like the jigsaw model, it was also about bringing 
together what had been fragmented, but it wasn't enough to fit the pieces together: 
the information had to be mixed, reforrnulated or repackaged before it was passed 
on to users. 
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The silos model was manifested mostly in the organisational structures of the CRCs. 
As mentioned in Chapter 4, both CRCs had an integrative centrepiece: in the 
Greenhouse Accounting CRC an integrative model tl1at was intended to draw 
together a wide range of the CRC's research into a single model; and in the Coastal 
CRC a multiple objective decision support system, again intended to incorporate the 
scientific infonnation generated throughout the CRC with stakeholder-relevant 
information to improve decision-making. Similarly, the Coastal CRC also developed 
an integrated modelling project, which was just starting as this study concluded. 
This project was to serve a similar function as the Greenhouse Accounting CRC's 
modelling centrepiece. 
Information 
Type 
A 
Information 
Type 
B 
Information 
Type 
C 
'\ Users 7 
Figure 6.4. The silos model of integration. 
Information 
Type 
D 
Many researchers referred to the processes of 'feeding' from one project to another, 
as a key to this model. For example: 
and: 
It will be interesting to see !:y the next three years how the prqjects evolve, how they do 
feed into one another, and whether we have been able to foster greater integration. 
I could see that if we ever do run a carbon mode'1 everything I do basical!J will feed 
into it. 
Consequently the importance of the silos in this case was not the separate 
information types themselves, but that the information was 'poured' into an 
. . 
integrative process . 
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Making sense of relationships through technical process 
As for the jigsaw 1nodel, in the silos model the connections bel\,veen people were 
shaped by their participation in a technical process. This process was even more 
technically driven than the jigsaw, as the information was passed on to others to 
manipulate, rather than being negotiated at the edges. Again the information is 
disembodied and a-political, in the sense that it is presumed that it can be 
meaningfully combined through these abstract processes, a presumption that one 
participant noted was not shared 'outside' science: 
... there's a lot of uncertain!) in government agencies about using modelling to help 
decision-making. It zj usual!J very much political processes that drive poliry, it's hard to 
see someone in the EPA [Environment Protection Authori!J} working over a Jew 
months to make a derision using a more abstract process in modelling. 
Having said that, in both cases the models remained scientifically driven, in the 
sense that the researchers managed the way the information \-Vas brought together 
and given meaning. While it was too soon to tell how effective they would be in this 
task, as their implementation was to be ramped up over the life of the CRCs, early 
indications tended to be sceptical rather than favourable. In other words, the 
'solutions' proposed by the models, while rational and scientific, were entering a 
different political realm when they were put to use by non-scientists. In this other 
realm, the rationalities in use may be quite different. 
In the Greenhouse Accounting CRC the integrated modelling project was also 
perceived to be controversial. This controversy lay within the science community, 
rather than with external stakeholders-many scientists were not comfortable with 
having to shape their research design or outputs to suit a modelling project. This 
may be because inforn1ation providers had little say in what happened to 'their' 
data or input once was integrated into the model. Indeed, in some respects the 
simplicity o f the silos model served to highlight the opacity of these integrative 
processes, through the 'black-boxing' of the modelling or other technical process. 
Researchers and end users often felt that they did not have much say in how the 
information they generated was going to be used in either the modelling or the 
eventual decision-making. This opacity generated some cynicism: 
And then, of course, there's the 'integrated modellingprqject: Lf7hich certain!} initial!} 
had the aim of taking the results from the individual projects and integrating them into 
some magic model that was somehow going to be able to operate at the prqjects to 
regional and national scale. 
So, although the silos model o f integration was relatively simple in structure, many 
people recognised that tl-1e processes e1nbedded witlun that structure remained 
complex, uncertain, and largely opaque. 
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Consequences 
The view of integration here is technically sophisticated-the modelling processes 
tended to involve a wide range of ways to approach diverse information sources 
( databases, large or small, process understanding) and to capitalise on modelling 
work already done without reinventing the wheel. In other words, the integrative 
processes here were often 'meta-models' in the sense that they were attempting to 
incorporate existing models rather than build a new model from raw data. They 
tended to be run through complex computer programs that were accessible only by 
those trained in their operation. 
Yet while these technical processes gave a sense of objectivity, they were, of course, 
political themselves. For example, who ,vas included and excluded from the 
integrative relationships varied according to the models. While the Greenhouse 
Accounting CRC's Integrated Modelling Project dealt exclusively with scientific 
information, where the 'Information Types' of Figure 6.5 were different disciplines 
or even existing models, in the Coastal CRC's Multi-Objective Decision Support 
System, these information types included scientific, community, and government 
information, and were flexible to include a range of stakeholders who wished to 
participate. The model, in this instance, provided a technical process through which 
these parties could come together and work through complex scenarios. These can 
be understood as strategic decisions-it was important that the Greenhouse 
Accounting CRC, given their political context, retain the appearance of 
independence from their stakeholders . One researcher expressed this clearly: 
The challenge with AGO of course is that we have to remain both cooperative with 
them) because they have a mandate to run on a lot of these issues) but also be 
sujjicient!J independent of them that ... a CRC statement which comes out and 
supports the Australian position zs seen to be independent research) not as a 
spokesperson for the AGO. 
Si1nilarly, the Coastal CRC highlighted their Multi-Objective Decision Support 
Sys te1n process, as it explicitly included stakeholder input, a key part of tl1eir 
1nandate to 'bridge the gaps' between science and policy. 
Indeed, the pro1ninence of these models in both CRCs illustrated the rationale 
behind the silos: to counteract that many scientists within the CRCs were still 
carrying out traditional reductionist science, the CRCs needed to demonstrate that 
this work was going to be actively integrated. As such, many more isolated projects 
were intended to ' feed in' to the integrative ones. 
Once again, this process of transfer from one context to another involved erasure-
removing a part of the context of the information being fed into the models. As one 
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modeller acknowledged, many researchers may find the extent of this erasure 
'alarming': 
I think for the most pm11 people in themes five and four are p robabb wondering.Just 
what is going to happen in Decision Frameworks. And ... I guess thry might be quite 
alarmed to some extent as to how litt!e1 or perhaps how much1 of their work will 
actualg go all the way through to decision-making and policy formulation. 
Indeed, the control over this process had considerable political ramifications within 
the research community, which will be discussed in more detail in Chapter 7. The 
different approaches to integrative modelling illustrated by the two CRCs, in 
particular the different roles granted non-scientists, entailed different processes of 
erasure. In the Coastal CRC, the MODSS process gave the non-science 'users' a 
significant say in what was to be included and what was to be erased. In the 
Greenhouse Accounting CRC the researchers, in particular the modellers , retained 
control over these processes. 
To summarise the silos model, it was prin1arily a technically driven approach, with 
integrative modelling tools as centrepieces towards which all other research in the 
CRC fed their results. These technical processes 'integrated' the information that 
was delivered to them, and in turn delivered transformed, packaged information (or 
processes) to stakeholders. This model allowed each of the CRCs to highlight an 
integrative centrepiece that aimed to bring their disparate research programs 
together. 
Model 5. Value adding 
The value adding model was similar to the silos model, but with a multi-stage 
process of incorporating information between research proj ects and programs, 
rather than tumbling the1n all into a single integrative black box. The Coastal CRC's 
triangular program structure, illustrated earlier in Chapter 4 (Figure 4.2), 
demonstrated this approach. The value adding 1nodel of integration resembled a 
production chain, where at each stage of the process further manipulation and 
development added to the value of the product. It \-Vas more complex than the 
previous models, as it had links built in across all progra1ns, rather than a single 
integrating project as in the silos model. Responsibility for integrating research 
results was therefore shared across the CRC, rather than being the sole domain of 
the integrative project. As Figure 6.5 below illustrates, there are 'integrated' 
applications at each of the different levels, representing different scales of 
. . integration. 
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Increasing 
complexity 
+ I Data 5 H Results/models 5 I······• Application 
+ Data 4 Results/models 4 ······• Application 
+ Data 3 Results/models 3 ······• Application 
+ Data 2 Results/models 2 ······• Application 
Data 1 Results/models 1 ·························• Application 
Figure 6.5. Value adding model of integration. 
In this case, the results or outcomes from the first layer of research act as building 
blocks that feed into the next layer up, and so on. The final level uses frameworks 
that encompass all of these types of information, to: " . .. integrate social, economic 
and ecological knowledge with stakeholder involvement as a basis for governance 
for future sustainability in the coastal zone." (Coastal CRC, 2000, p.10) 
The value adding model actively incorporated many of the CRC Program goals, 
actively integrating science at many scales, and delivering the outcomes to a range of 
stakeholders at different levels of con1plexity. \>?hen the model ·was shown to 
researchers who had been unfamiliar ·with it, several commented that it was 
atnbitious (perhaps overly so), but also that it was possibly 'the ultimate' model 
for CRCs. 
Indeed, the expectations of what could be achieved through this approach were 
high: 
There were very high expectations raised, with CSIRO and the great integrated 
computensation, remote sensing, all those things. We have to meet those expectations. 
Consequently tl1e value adding model was, like the silos model, concerned with 
bringing together scientific information in ways that provided a more complete 
picture for non-scientists to work with in their decision-making processes . 
Making sense of relationships through technical process 
The value adding m odel o f integration was, like the silos model, a highly structured 
research model, where the information produced by each individual projec t was part 
of a grand design. \"X/hile individual projects within these levels could and did 
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include stakeholders in their research, the value adding process \,Vas primarily about 
linking scientific (including social science) results, to once again build a more 
complete picture: 
I think-not components or discipline science, but integrated pictures. People can sqy 
'I'm real!J working on these mud crabs at Yeppoon' but how it fits within the food web, 
or how it fits within the structure of this bigger picture. So that people can be team 
plqyers in advancing the whole coastal eco.rystem before them. And as part of that thry 
can recognise thry have got their own important kry skills in that component but there 
are other people that thry need to work with. To go fonvard. .. 
However, the difference in this model was the adoption of an explicit structure for 
different types of information to feed into, based around the concept of increasing 
system (and management) complexity. As indicated in Figure 6.5, this did not 
necessarily mean that the research 'became useful' at the end of the process, but 
that each layer had different application contexts, depending on the level of 
complexity of the decision-makers' demands. For example, a community group 
wishing to aid the preservation of the local mud crab species is likely to need the 
species level data as well as, perhaps, ecosystem level data and outcomes, whereas 
the local city council may wish to know the social, ecological and economic impact 
of a new sewage treatment plant, drawing from the top of the diagram. 
While the arrows of Figure 6.5 indicate the primary flow of information, there was 
also a sense expressed by participants that people were not anonymous infonnation 
suppliers or consumers. Like a sensitive production to consumption chain, the 
demands of the variety of users / consumers led to a variety of different 'products' 
and interfaces between information consumers and suppliers. 
The 'consumers' were of two quite different kinds: there were the 'scientist' 
consumers at the next level up the scale of complexity, indicated in Figure 6.5 by 
the solid line between one level and the next; and the 'non-scientist' consumers, 
indicated in Figure 6.5 by the dotted line leading out to 'application'. 
Consequences 
This approach encouraged small-scale as well as grand-scale integration, as there 
\Vere more opportunities to work across the organisational boundaries set by the 
CRCs. However, they also needed to be compatible with the grand design-or vice 
versa. As noted in Chapter 4, the Shavian Triangle was promoted quite heavily both 
·within the CRC and externally, as central to the CRC's identity. This strong 
com1nitment to the 1nodel, aside from creating high expectations, also rendered it 
quite inflexible. This also limited the Coastal CRC's ability to alter the research 
structure built on this model as the CRC developed, or as people found other 
structures, such as the Management Study Areas, more conducive to how they saw 
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their work in relation to others. As a result, several researchers vie\ved the Shavian 
Triangle as little more that a public relations exercise, useful for 'selling' what the 
CRC did, but not directly relevant to them. 
In summary then, the value adding m odel for CRCs was a complex, highly 
structured model in which a range of research projects worked togetl1er in different 
'layers', to feed information to the next layer to integrate information of ever-
increasing complexity. Researchers were expected to work closely together, and with 
stakeholders, so that relevant integrated outcomes could be generated at each level. 
In tl1e degree and explicitness of integration, this model was regarded by some as 
the ultimate CRC research model, albeit complex and difficult to implement. 
Model 6. Extension 
The extension model reflects some of the developments discussed in Chapter 2. It 
was pritnarily concerned with relationships between the research and non-research 
groups, often referred to as 'end users' or 'stakeholders'. In this model, integration 
was seen to be educative, allowing and encouraging non-science groups to 
incorporate scientific information into their decisions and activities. 'Getting results 
out there' was seen as a key to integration. The language of the extension model was 
varied, but usually reflected th.e constructs of the ' transfer of technology' concept 
discussed in Chapter 2. Talk of transfer and translation were key indicators that this 
conceptual structure was in use. For example, one researcher described a project as: 
... looking at environmental planning and how the concept of sustainabili!J can be 
transfen°ed to local government planning schemes in a consistent and integrated wqy. 
while another spoke of transferability: 
I think in terms of outcomes. Because [the CRC)s] involved with state government 
agencies) local councils) a whole lot of stakeholders1 it1s very ea.sy to transfer 
recommendations. . .. I see that as very good in terms of transferabili!J of the research 
to management. 
In either case, the primary flow of information was from science to decision-
1nakers, whether directly as relevant information pieces, or 'pre-integrated' through 
scientific tools such as models or decision support systems, as illustrated in 
Figure 6.6. 
1 3 9 
C J-1. 6 : T A L K O r, J N T E G R i\ T I O N 
Scientific expertise Integrative tool e.g. model 
Stakeholder integration: 
"Improved decision-making" 
"Better management" 
Figure 6.6. Extension model of integration. 
This model was implicit in several previous models, as the point of connection 
between researchers and 'stakeholders' or 'end users', but it was also used more 
generically. Some viewed the integration achieved through extension as only one 
aspect of a far 1nore complex decision-making scenario: 
there are alwqys multiple of:jectives in natural resource management, and there are 
competing influences and there is alwqys going to be a range of social and economic and 
political and scientific information that ... is a basis for decision-making ... I guess 
the integration is how well, and how ear/y that information comes together for deczsion-
makers to consider all aspects of an issue ... 
However, the dominant view of integration as it related to extension was that it was 
the researchers' role to bring the information together before it is presented to the 
decision-makers: 
I guess the integration comes from being able to draw on experiences or data or the use 
of models, and app/y them under newer scenarios than was earlier, all original/y used 
... to either develop scenan·os or to evaluate options and then take those outcomes out 
into environmental planning; or poliry and development. 
This links the extension 1nodel with other models concerned with how the research 
comes together into an integrated product. 
Making sense of relationships through extension 
Despite differences in perceptions of how subtle the relationships between the 
scientists and the non-scientists were, adoption of the extension model of 
integration inevitably differentiated tl1e participants in the model (the researchers 
and the non-science others) in juxtaposition as experts and non-experts. In 
caricature, the key assumption of this model was that science was a source of expert 
knowledge, and that knowledge needed to be adapted for use by tl1e non-expert. 
Information 'products' were also prevalent in this model, which \,Vere again 
inforn1ation, 'packaged' or 'translated' to be suitable for non-scientific use. One 
researcher described his preferred role explicitly in those terms: 
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. . . we should be packaging--both dn.ving the agenda and allowing information to be 
packaged in a 1vqy that it is actual!J useful in the poliry setting. . .. If we can educate 
the poliry people to be ahead of the game in both our data and ana!Jtical capability, so 
that we can sqy 1vha(s feasible and what's not from a poliry point of view. Yeah, what 
poliry options are or aren't feasible from a scientific point of view. 
Similarly, a communication manager expressed the belief that all researchers and 
scientists should take on the task of extension and translation: 
I mean everyone has the role of communication coordinator expected as ... part of their 
job. And similar!J as an external extension agent I guess, to help translate the results 
into useful actions or useful policies or useful practices. 
Consequently, as for the purchaser-provider model, it was preniised on the belief 
that scientific information was relevant to non-scientists, but that those non-
scientists were a broader category than those with a financial investment in the 
research. 
Consequences 
This accentuation of the authority of science was an inevitable source of tension in 
the CRCs as, first, the distinction between expert and non-expert was often not 
clear cut. This was especially evident in the case of the Greenhouse Accounting 
CRC, where stakeholders such as the Australian Greenhouse Office-a 'non-
research' partner-were staffed by people with considerable expertise in greenhouse 
science, notwithstanding their greater expertise in greenhouse policy, an equally 
specialised area of expertise. Also in the Coastal CRC, business, government and 
community stakeholders often had significant scientific training as ·well as detailed 
local knowledge of both ecosys tems and management systems. Secondly, in some 
instances, both researchers and stakeholders actively resisted the characterisation of 
expert versus lay-person, which placed them in conflict with others who 
unquestioningly accepted the authority of science. This was particularly evident in 
the Coastal CRC, as their efforts to include stakeholders had attracted researchers 
\.vho valued non-scientific knowledge and did not see themselves as experts in 
relation to non-scientists. These researchers tended to be critical of the Coastal 
CRC's claims to be 'participatory', for example: 
[Other researchers} don't seem to understand or value a1rything outside of the science, 
thry seem to equate science with research and think that the on!J valid form of 
knowledge is science. And that's real!J incompatible with being inclusive of non-
scientists. Those sorts of problems haven't real!J been addressed. 
This indicated a gap between the Coastal CRC's preferred approach to move away 
from the classic extension, transfer of technology model and the capacities of many 
res earchers to 'do participatory science'. Indeed, an internal study found that of the 
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many projects proposed to the CRC that made claims or expressed wishes to be 
participatory, only 55% had incorporated this into their actual research methods. 
In contrast, the Greenhouse Accounting CRC made no claims to be participatory, 
and did rely more on conventional extension and transfer mechanisms. This may 
reflect the different policy contexts of the two CRCs, and their consequent source 
of authority. As the Greenhouse Accounting CRC was positioned within a volatile 
political arena, their authority depended primarily upon their independence and 
good standing as scientists. As one member noted, there was a fine balance between 
being a political player and being a rigorous scientist, referring to the difficult job: 
... of balancing out the needs of providing robust, ngorous scientific advice and possib!J 
being captured 1!J the negotiating process to the extent that you make the facts fit the 
party line. 
Their approach to modelling reflected this view, in that the centrepiece integrative 
model was solely concerned with bringing together biophysical information from 
\-vithin the CRC, with no formal avenues for non-scientific input. In this way, the 
researchers retained control over the processes of erasure entailed in simplification. 
However, others within the Greenhouse Accounting CRC were very aware of the 
fallibility of the science they were producing, and thus were cautious of setting 
the1nselves up as experts. For some researchers this was exacerbated by the 
extensive reliance on large-scale models. As one researcher noted: 
A lot more time I think we should be sqying we don't real!J know and we shouldn't be 
making decisions-or y ou go back to y our poliry based decision-making where y ou deal 
with a hundred percent uncertainty and y ou make decisions on some other basis rather 
than the science numbers. 
The extension model encouraged researchers to consider the relationships between 
their research and its eventual outcomes in action, but it also encouraged them to 
imagine themselves as the experts within those relationships. The emphasis ·within 
this model on 'transfer' also suggested that it was desirable and possible to ship 
information from _one to another without it being transformed in the process. 
However, at the same time researchers were often aware that the 'scientific' outputs 
were not what non-researchers wanted or needed. Considerable detail needed to be 
erased so that significant details were noticed. Communication managers were often 
in the 1nidst of this delicate process, assisting and encouraging researchers to 
participate in extension activities. They were aware of the complexity of the tasks-
as one remarked: 
when [researchers] get to the stage of putting as much effort into planning 
[communication] activities as thry do into planning the research design, then I think we 
ivill have real!), succeeded. 
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Consequently the 'packaging' of research, although usually spoken of in a slightly 
disparaging way as though it were a non-scientific pursuit, actually involved the 
careful balancing of scientific relevance with enough erasure to avoid overwhelming 
readers, while at the same time serving the politically and socially sensitive task of 
interaction across science-non-science boundaries. 
In su1nmary, the extension model was concerned with how researchers 'translated' 
and 'packaged' their research for external consumption. While this model relied on 
the authority of science as a producer of knowledge, the political contexts of the 
two cases had a substantial impact on how this could be integrated witl1 non-
scientific knowledge. In each case the authority of science remained, but the extent 
to which it was actively integrated by the researchers into decision-making processes 
outside science differed. 
Discussion: some commonalities 
While these models illustrate the differences between ways people made sense of 
integration as an abstract concept, there were several important similarities between 
them. 
Rationale for integration 
In most cases the primary rationale for integration was the recognition that 
research, and hence tl1e knowledge and information it generated, was: isolated (in 
the sense that people did not know what others were doing); fragmented (what they 
were doing did not dovetail neatly with what others \-Vere doing); dispersed 
(physically, leading to fragmentation due to differences in research environments); 
diverse (in an unbounded universe of potential research projects, those selected 
were quite different); and individual (in that research tended to be carried out by 
individuals or small teams that were 'owned' by those individuals or small teams). 
Primacy of information flows 
\"Vhile there are many potential similarities and differences between these six 
models, one that is particularly important is that they are all primari!J focused on 
information/knowledge flows, with the models themselves representing how that 
flow ,vas structured. It is information that flo"vs from the silos to be mixed, people 
being juxtaposed were seen to represent bits of information, information was the 
raw material in the value adding and silos models and information was being 
purchased or supplied in the purchaser-provider model and the extension model. 
Further, the infonnation that was relevant in these formalised conceptions was 
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overwhelmingly scientific or technical; even when the participants the1nselves were 
not scientists, they contributed to the integrative process by articulating their 
demand for scientific research, or by agreeing to participate in a technical-scientific 
process. 
Accumulation, manipulation and presentation 
In all models bar the first, integration as a goal ·was inherently ambiguous-perhaps 
even confounded. As a process of bringing together a wide range of scientific 
information, integrative tools operated at a high scale of complexity. The 
infonnation was multi-disciplinary, sometimes it had already been modelled, it was 
invariably originally designed for a different purpose, and there were gaps and 
overlaps to be dealt with. Yet the purpose of integration was often (although not 
exclusively) perceived to be tl1e provision of simplified information outputs to 
stakeholders . 
Despite tl1eir differences, this simple process of information flow was central to 
each of these models: the information is first accumulated, then manipulated, and 
finally presented 'out' to the \vider world. So the integrators had to be able to 
understand both the massive complexity of the scientific (and sometimes non-
scientific) information coming into the integrative processes, how to manipulate 
that, often through sophisticated technologies; and how to simplify it so that it 
re1nained suitable for non-scientist consumption. 
\Vhile presented in the positive form as representing increasing knowledge, these 
processes may be viewed comfortably from the perspective of integrated research 
being an extension of traditional objective, additive, independent science. However, 
when viewed in the obverse, integration is simultaneously a process of exclusion 
(which information is not included), erasure (which information is manipulated out 
through processes of simplification) and clearance (what gets left behind in the 
science world when tl1e information is presented elsewhere). In considering both 
sides of integration, knowledge is not necessarily being increased, or necessarily 
decreased, but being re-presented via processes bound within socio-political, 
cultural and technologically-driven contexts. 
This means that processes of integration are inevitably processes of substantial 
erasure or even clearance, of stripping out details and seeking essences according to 
particular application goals and contexts. It is a process of decontextua!isation. As 
indicated in a preliminary fashion in this chapter, this decontextualisation-even 
while it aims to reduce the 'personal' aspects of tl1e research even further-is 
inevitably a social and political activity, as it involves manipulating the work of one 
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group to meet another group's perceived needs. \"Xfhile the constructs of integration 
as illustrated in this chapter were primarily concerned with information flows that 
presumed the information zvas a!reacjy decontex tua!ised, the practice of integrating was 
deeply concerned with the social and political dimensions of working within these 
borderlands. This is the subject of the next chapter. 
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Experiences of integrating 
The models discussed in Chapter 6 illustrated that people overwhelmingly thought 
of integration as a process of managing and manipulating information flows. The 
flo\VS were integrated through various designs, and relied on the information being 
representative, rational, and above all, impersonal. Human processes were 
significant in these models in relation to the transfer of information, its technical 
integration, and packaging for various audiences. 
This chapter shifts perspective from questions of 'what' integration was thought to 
be in the abstract, to questions of 'how' it was achieved in practice. How did 
information come together as these models of integration were implemented? The 
models of Chapter 6 suggest that technical issues, working out the compatibility of 
different information types, analysis o f gaps and overlaps, and similar biophysical 
concerns would be the 1nain topics in the practical implementation of integration. 
By categorising integration as a predominantly technical issue, it follows that 
action- tl1e implementation of the models- should likewise be technical. Yet 
questions of 'how', while sometimes concerned with technical issues, were more 
commonly focused on the social and personal dimensions of integrating. In 
theoretical terms, the activity of integrating- as opposed to the abstract constructs 
of integration- was thoroughly contextualised. 
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From practice to presentation 
While the links between the 'data' of research conversations and the models 
presented in Chapter 6 were based quite specifically on the ways in which 
participants construed the words 'integration', the links bet\veen practice and 
presentation in this chapter are m ore diffuse. In this chapter I draw on the ways in 
which people described the activity of participating in integrated research. 
To do this, my analysis turned away from abstract accounts of integration toward 
close examination of the \vays in which participants contextualised their accounts of 
research process and activity. \X'hile the notion of context is somewhat problematic, 
(Lave, 1993) in this sense, 'contextualised' activity is activity that is understood in 
relation to historical, social and cultural phenomena. In other words, I examined how 
participants interwove their p ersonal histories, relationships and broader 
understandings of socio-political circumstances into their accounts, and how these 
were attributed significance with respect to their participation in integrated research. 
These ways of attributing significance were again embedded in different categorical 
schemas, suggesting a different, more personal aspect of learning from that reported 
in Chapter 6. Once again, I \v1.ll present fragments of conversations that are grouped 
together according to the conceptual schemas within which participants made sense 
of the relationship between their context and practice of integration. \\/hile I have 
tried to presen t the categories using the language of participants as closely as 
possible, occasionally I have created new categories to group points that were 
thematically similar but expressed by participants in different ways. The use of 
participants' language is indicated by the passages quoted, and by the use of 
quotation marks. 
The ways in which people attributed significance to the historical, personal and 
socio-political context can be loosely grouped into two categories: working with 
others; and a personal sense of identity. 
Working with others 
The practice of integrated research was most commonly phrased in terms of the 
development of relationships over time. To avoid having to pull apart different 
aspects of experience ('social factors' versus 'historical factors' versus 'political 
factors' etc.) that were closely intertwined, I \vill use this temporal development to 
theme the following account. These themes are illustrated in Figure 7.1. 
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luture relationships 
l'Expectations, visions' 
Assessing ongoing rel*ionships 
'Teamwork' 
Basis for relationships: trust, respect 
'Getting to know you' 
t=O Time 
Figure 7.1. Layers of relationships over time. 
The first theme discussed here is 'getting to know you', a crucial issue in the early 
development of the CRC. Following that are discussions of teamwork-when it 
works, when it does not. Both were concerned with inter-personal, social 
connections as well as political influences and broader cultural ( especially 
institutional) biases and pre-conceptions. Significantly, the relevant temporal 
ditnension of context did not stop at the present: equally important (occasionally 
more important) were expectations about the future. The final theme is based 
around the creation, development and management of expectations. 
"Getting to know you ... " 
As noted in Chapter 6, one of the common motivations for researchers to join a . 
CRC was the opportunity to work with people that they would not have been able 
to work with otherwise. While it was common for people to know each other 
slightly, or to know of each other by reputation (as one participant noted "Australia 
is a very small science community"), many participants spoke of the importance of 
'getting to know' each other in a more inti1nate, inter-personal, processual sense. As 
one researcher described it: 
It evolves, it doesn't happen instantaneous/y. It's just time getting to know people ... 
In the early stages of the Coastal CRC's life, efforts were made to encourage this 
process that went beyond tl1e usual discussions about science. At their first annual 
meeting, the Coastal CRC organised a number of team-building exercises. The value 
of this was appreciated by some, suggesting an acknowledgement that 'getting to 
know people' went further than finding out what they ,vere working on, and 
,vhether they were technically compatible, for example: 
rve did a lot of team building. I call it hand-holding . .. . I thought that 1vas very 
appropriate and I was very supportive of that, let's get to know the people we are going 
to spend time with. 
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However, others were not as comfortable with moving beyond the bounds of 
science, where 'getting to know you' meant getting to kno"\v you in the context of 
your work: 
the on/y useful thing [about the workshop} was that ;ve started to get to know other 
people, but as soon as we started to get down to the miry gn"try we'd have to go and do 
another [scoff} team-building exercise or something, passingpeople through stn·ngs etc. 
And real/y what you need is three or four dqys sitting around getting to know people. 
The 'nitty gritty' was the detail of work and interests that 1night lead to productive 
collaboration. This particular researcher did not deny the importance of human 
dimensions in collaborative relationships-in other parts of the intervie"\v this was 
stressed. However, he did believe that the best way to get to kno\v people was 
through discussing their science. 
Some indicated that this process of getting to know one another was even more 
important in the context of integrated research than in conventional research teams. 
Every organisation goes through that period where you are still getting to 
know each other in the organisation, and I think integration is so much 
dependent on informal structures and personal relationships, and trust that's 
built up over a period of time ... 
The generality of 'getting to know you' covered a broad, and often fairly indistinct 
territory. However, as the final quote above showed, some people offered more 
specific issues as important aspects of this broader inter-personal sense of comfort 
and well-being. Common themes during the 'getting to know you' phase were the 
gaining (and losing) of trust and respect. 
Trust 
Trust was a recurring theme throughout the interviews. The need for trust among 
scientists was particularly prevalent in the Greenhouse Accounting CRC-ironically 
its visibility was most commonly a reflection of its absence rather than its presence. 
Trust was most often regarded as a prerequisite for being able to work together. For 
example: 
and: 
Building trust is also a big thing in this. I mean there are, realistical/y, competing 
groups in the CRC so building trust is difficult. 
... integration success is based on alliances of people which is based on trust and 
good will. 
However, it was also a significant issue between the researchers and their 
stakeholders, and this arose more in the Coastal CRC than in the Greenhouse 
Accounting CRC. Several stakeholders emphasised the role of trust in their 
relationships "\vith the CRCs, and indicated that this trust \,Vas not unconditional: 
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It took us quite a while to get that [liaison] person but once we did [the prqject] moved 
very quick!J) because we could build up the trust in the relationship with the CRC 
through that person. Up until then we 1.veren )t developing ar!} relationship)yet we 1.vere 
willing to put up dollars and try to work something through. 
Likewise, the people in between the researchers and stakeholders, such as 
comn1unication managers and officers, were also aware that they needed the trust of 
the scientists "not to misrepresent their science". In other words, trust was seen to 
be an essential support for the entire network of people involved in the CRC. 
The historicity of judgements regarding whether a person could be trusted was 
often apparent in conversations, with previous experience of a relationship being 
the best guide to how relationships were expected to unfold into the future: 
In these cases other people I )ve worked with in multiple prqjects) so if somebocjy comes to 
us with a question) we think of them as natural partners. So essential!} it depends on 
development of trust and rapport with people. And that's still ongoing with people 
within the CRC. .. 
This also worked the other way, where 'bad' experiences in the past made working 
together in the present and future very difficult. One researcher, commenting on 
the delays in receiving funding from the CRC noted that past experience was a 
driving factor in who was prepared to forge ahead without funding: 
I'm just merrily going along doing the work, but a lot of people who have 
been burnt by other CRCs who have said that they have actually ended up 
losing money, they have done a lot of work and never actually been paid, so 
they think 'why would this CRC be any different?'. 
As this comment suggests, in the absence of the inter-personal experience of 
meeting, working with, getting to know an individual, experience of their 
organisation, institution or other affiliations were used as a guide. This was 
illustrated with relationships between CSIRO and the Greenhouse Accounting 
CRC. Early nego tiations between the CRC bid organisers and CSIRO were complex 
and occasionally acrimonious, and were entangled with the AGO funding for the 
National Carbon Accounting System (NCAS). Although administratively a separate 
process, due to the relatively large demands of the NCAS program in comparison 
\,Vith the nmnber of researchers working in carbon accounting-related fields, most of 
the CRC researchers were also involved ( or wished to be) in the N CAS. 
Consequently, experiences gained in the NCAS process inevitably shaped the 
perceptions o f people in the CRC. As one researcher commented, this situation was 
not uruque: 
... maJ'!)I of the other groups in the CRC are also our direct competitors in te77ns of 
external funding. Once again this occurs quite often in sdence. The people you have to 
compete against)you also have to work c!ose!J with. There no rules of course on how 
you do that) it relies essential!} on personalities and trust. 
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CSIRO played a significant role in NCAS, its participation earning the organisation 
descriptions of being 'vicious', 'aggressive' and 'predatory'. Loss of trust through 
this process posed particular challenges for the CRC, both for upper management 
attempting to develop functional teams of researchers formed by many of those 
who felt they had been 'screwed over' by their colleagues, and for those researchers 
themselves, who were expected to work in close collaboration with their 
competitors. 
For example one of the organisations in the CRC explicit!} tried to get our funding. 
Lf7e were asked to leave the room when they did their presentation, and then they made 
direct criticisms of our approach to the funding agenry ... fll7e refuted) the accusations 
they had made, and showed that their case was false. Now, we have to do business 
with those groups in the CRC. .. 
These sorts of histories meant that few people had the luxury of entering these 
relationships with 'a clean slate'. Even an institution's or organisation's reputation, 
for example, affected perceptions of trust. This also influenced relationships beyond 
the CRC. As many of the CRC partners were large organisations in their own right, 
such as CSIRO and Federal and State government departments, it was difficult for 
those outside the CRCs to know exactly who from these partners was involved. 
Consequently, when tl1ose outsiders had bad relations with some within those large 
organisations, it was easy for the1n to assume that their CRC colleagues were now 
working their 'ene1nies', even though the individuals or groups involved may be 
entirely different: 
... we don't actual!J sqy the organisation zj competing against us in that regard, so we 
do business with other people in that organisation based on good will and all those 
things. But out collaborators don't see it necessanjy that wqy. They don't see it as 
individual personalities for example, people tend to lump things and sqy 'well it's that 
mob over there'. 
This episode has been recounted here at length because it illustrates the complexity 
of personal, organisational, historical learning that contributes to the development 
and maintenance of trust. It was not only the history of the CRC that was taken into 
account, but the history of the partner organisations, their previous interactions, 
their reputations, and their cultures that were inextricable in judgements of trust. 
Respect 
Respect was a highly significant issue, as there are many deeply-held differences that 
can lead to people being sensitive about whether tl1ey are being shown an adequate 
amount or appropriate type of respect. Respect tended to centre on a person's 
professional competence, and their personal ethics or values. 
Respect for competence was a sensitive issue across the two cases, but it was more 
prominent in the Coastal CRC than the Greenhouse Accounting CRC. Ironically, 
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this was probably also due to the NCAS process . D espite the lack of trust (which 
was closely associated with lack of respect for values, as will be discussed further 
below), the NCAS process had at least served as a type of clearing h ouse, and so 
many of the CRC participants already knew of each other as high-calibre 
researchers. 
The sensitivity of respect for co1npetence in the Coastal CRC was particularly 
related to stakeholder involvement. As stakeholder participation was a central 
component of the Centre's rationale, s takeholders were actively encouraged to work 
with the Centre. Bringing stakeholders and scientists together in the Coastal CRC 
highlighted the ambiguous position of the scientist, at once an expert and simply 
another stakeholder. I<.ey to the success of the research, and indeed the Centre as a 
·whole, was the ability of the researchers and research managers to manage this 
tension . 
In some cases this was done well, for example, one project leader was happily 
working closely with her stakeholders, and welcomed their input into the project: 
... to go out and strategical!J get samples from the catchment we need them, we need 
their knowledge. Without that local knowledge we couldn't do the job quite as well. ... 
[B]ut there's also speaking to them about historical things that have happened there. I 
don't think thry think it's that important. We ask them specific questions, but just in 
conversations thry bn·ng up things that are real!J important . .. 
This researcher believed that the stakeholders, in this case a local catchment group, 
didn't have enough respect for their own competence. However, in other cases the 
tension was seen as a challenge to the authority of science and the value of scientific 
training. One researcher, for example, resented the priority stakeholder needs were 
given in the Coastal CRC, likening it to 'a patient telling the doctor what to do'. 
This diversity perhaps contributed to stakeholders' uncertainty regarding their own 
competence in relation to that of the scientists. They were often highly sensitive to 
expressions of respect which, if poorly expressed, could backfire, leading to the 
reverse of the intended outcotne. For example, at a meeting for one of the CRCs, a 
group of local community stakeholders were invited to participate in a workshop. 
They were seated in a semi-circle, facing the researchers and other CRC members. 
As one stakeholder recalled: 
It was like monkrys, we felt like somebody was going to start throwing peanuts. It 
wasn't a good wqy--thry were trying hard to make us feel real!J important and special 
but it just felt patronising. You ... almost felt like you were being treated as a bit 
dumb, that you needed to be brought up to the level of these bniliant researchers. 
It was possible to respect someone for their competence, but no t their values or 
ethics. For exan1ple, at the sa1ne workshop, anoth er stakeholder was reportedly 
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highly annoyed at what was perceived as lack of respect for comrnunity monitoring 
pro grains: 
our Waterwatch person was just fun·ous at that conference [at) the g19 [who] said how 
the communiry)you know,you can put them in a tinnie [dingfy} and give them a 
S eClhi [dish} and goodness knows thry can actua!!J pull up a bit of water! She found 
that rea!!J) rea!!J insu/tint; to suggest that the data because it was generated ry the 
community it is of less value than if you have qualifications or whatever. 
Presumably it was not the scientific co1npetence of the 'guy' in this account being 
questioned, but the way he was perceived to value (or not value) the community. 
There were a few discernible 'indicators' used by stakeholders and researchers to 
gauge respect. One was the stage at which their interests were included in the 
research. Some stakeholders noted that their interests were being 'added on', rather 
than being fully integrated into the planning stage, suggesting ad hoc consideration. 
As one stakeholder representative said: 
I do feel like) in one wqy, the planning/or what was going to happen in the CRC, the 
research projects and the PhDs and al/ that ... was planned and decided before thry 
asked [us] what thry thought was important. 
Inclusion in the planning stage was an indicator of genuine respect, and there was 
considerable caution about researchers paying lip service to the idea of stakeholder 
involvement, but not really wanting their direct participation. 
One researcher in the CRC who had extensive experience in working with 
stakeholders and community groups was particularly sensitive to this issue. She was 
supported by the CRC to analyse the range of projects being carried out across the 
Centre to see how many had actually incorporated methods to include stakeholders, 
how many included stakeholder involvement in their goals but not their methods, 
and how many did not make any claims to stakeholder involve1nent at all. In her 
analysis, while 30% of the project proposals incorporated methods to actively 
involve stakeholders, 20% expressed intent to do so, but without the required 
methods; 25% claimed aspirations to include stakeholders, but did not build their 
involvement in to the project; and (presu1nably) the remaining 25% expressed no 
plan or aspiration to include stakeholders at all. This was to be used by the CRC as a 
bench1nark enabling them to 1nonitor improve1nent ( or decline) in their stakeholder 
involven1en t over time. 
Other indicators of respect for stakeholders included travel. One researcher who 
had carried out a highly successful research program that was stakeholder-funded 
and supported, noted the importance of physically visiting the people they wanted 
involved in the project: 
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It wasn 1t when we brought people into [our) context1 it was when we went to them .... I 
know my wqy around every south east Queensland council, I can drive you there 
without a map }laughter] ... Thry want to know two things1 thry want to know 
whats going on1 and ... thry want somebody to lzsten to them. What thry have to sqy. 
Respect was a crucial dimension of the social relationships between CRC members, 
particularly across institutional boundaries . In these boundaries, scientific 
competence was rarely sufficient to garner the respect required to build a working 
relationship . 
Trust and respect entwined 
While they have been presented largely as separate issues here, trust and respect 
were usually heavily entwined. In large part the 'getting to know you' phase of the 
CRC can be viewed as a process of establishing trust and respect, as groundwork 
that enables the 'real work', the science, to happen. The researchers were mostly 
aware that this was a complex, sensitive, challenging process, involving personal, 
organisational and institutional affiliations. As one researcher commented, a vital 
aspect of success in integrated research was: 
the abiliry to downplqy the institutional interests versus the interests of the CRC as a 
whole. This also means the development of mutual respect rather than thinking 
'representative of institution A said this work ly B and C is real!J not up to scratch I is 
real!J a valid judgement1 not an expression of self interest. And ifs on!J when you 1ve 
got a working relationship and you trust them that you know that that judgment does 
has something behind it rather than just manoeuvring/or another slab of monf!JI· 
This inter-personal groundwork was often viewed as a disadvantage or overhead-a 
necessary cost, but a cost all the same. This was one of the reasons why some 
viewed research that was integrated across different research organisations 
pessimistically. For example: 
There 1s a lot of time spent in spinning wheels1 a lot of inertia1 a lot of effort goes in to 
just getting people together whereas through the one institution you can feed into an 
existing culture1 the marginal dollar goes further I believe. One extra dollar to my 
group1 and not having to have a separate series of annual reports1 a separate series of 
milestones ... 
To follow the economic metaphor then, the establishment of trust and respect 
might be regarded as a 'sunk cost', something diat is necessary for the 'production ' 
of integrated research outputs , but no t recoverable. 
Others viewed the opportunity to 'get to know' otl1ers, both researchers and 
non-researchers, positively. T o them tl1e groundwork was not a sunk cost, as it was 
a valuable process in its own right 
So for us . . . there is a lot we can gain1 and little we can lose. Even if we don 1t recoup 
all of the in-kind that we put in- although it looks like we are, quite happi/y--that 1s 
not our principle concern. Our concern is what we can learn from our experience. And I 
think the local community is the same. 
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As the last quotation shows, the difference bet\veen these two perspectives may be 
understood as attitudes towards learning-is what is being learned through 
participating in the process of doing the integrated research itself of value? In the 
former scenario above the answer was most likely no, in the latter it \Vas clearly yes. 
This will be discus sed further later in the next chapter. 
'Teamwork' 
Following from the groundwork of building trust and respect, the next temporal 
step was to start work. Many of the social dynamics of working together were 
collapsed into stories about and discussions of ' teamwork'. As with 'getting to know 
you', many more nuanced issues were collapsed into the term 'teamwork' , and both 
teamwork and getting to know you were more closely connected than a simple 
temporal progression suggests. As one researcher described the process : 
I suspect it takes a long time to set up work teams. One,you've got to develop personal 
trust, that you,re not going to get ripped off sdentifical!J or thry,re not going to shoot y ou 
down every time you stand up. So its about building personal relationships where thry 
don't exist, and in many cases I think thry didn ,t. And then you've got to build a 
work relationship) and in some cases your work has got to evolve to a stage where you 
start to put interconnections into it) not necessarzjy start at dqy one. 
This comment encapsulates the inter-relatedness of trust and respect and the 
technical dimensions of work. The 'getting to know you' phase and the 'working 
together' phase were often intimately connected. Indeed, several researchers felt 
that the only way to see whether they could work with someone is to actually work 
'vvith them. The interconnections beween the social and technical dimensions of 
work \Vill be discussed extensively in the next chapter. For the remainder of this 
section, I will focus particularly on the social aspects of working together. 
It is important to note here that trust and respect were still a large part of these 
social aspects. They were not checkbox characteristics that, once a person was 
' ticked' as trust\:vorthy, for example, they would stay that way. Rather, the basis of 
the relationships formed by trust and respect was continually reassessed through 
ti.tne. In the 'teamwork' phase, attention turned m ore toward the tools that allowed 
this continuous assessment. 
There were t\vo issues that were most prominent in discussions of assessing and 
maintaining relationships over time, which in turn allowed those relationships to 
develop. They were comn1.unication and fairness . 
Communication 
The importance of effective and timely communication was a common theme. This 
was less communication in the informal sense of people \vorking toge ther at a 
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micro level, and more as a formal tool for building and maintaining relationships. 
All levels o f leadership , from task and project leaders through to CEOs recognised 
the need for appropriate communication. For exa1nple: 
and: 
I )d real!J like to know how much people feel thry belong to the CRC are there good 
internal communication networks) do thry feel as though the_)I are being kept up-to-date 
with current developments in the CRC through their teams) or team leaders) do thry feel 
that thry can have a sqy that will be recognised? 
one thing I )ve been trying to do) probab!J nQt as well as I should have) it mqy sound 
like a clichi) but keeping communications open. I try and get a newsletter out either wqy 
sqying what)s going on. Then people know what)s going on) and people feel that there )s 
some kind of interest in them) that thry know whats happening up above. 
In the absence of any communication, it was common for people to think that 
nothing was happening. As one frustrated researcher described it: 
I basical!J haven )t had a clue whats been going on between last _)lear)s workshop and 
this _)lear)s) and there seems to be prevalent view around that 'God) nothing)s happened). 
We all got together and spent a week putting this stuff together and nothing has 
happened. Now) I )m sure a lot has happened but . .. even though I )m based in the 
same building, and m_)I boss is here and I see him near!J every dqy I still have no idea 
what)s going on. 
This perception was sometimes quite mistaken, with potentially serious 
consequences . For example, in the Coastal CRC, following the launch of the Centre 
in December 1999, there was a period of between 12 and 18 months where 
operational systems were designed and implemented, negotiations over resources 
were taking place at a high level, project proposals were being considered, the Board 
members were getting to know each other and the CRC, the Executive 
Management Group was established, key stakeholders were being sought, and so 
on. Much of this activity was administrative, in the sense that it involved primarily 
the administrative core of the CRC, and so little of this activity was communicated 
to researchers and other stakeholder partners who had been involved in the bid and 
had subniitted project proposals. The consequences of this insufficient 
communication at a stage when relationships among CRC participants between 
those participants and their stakeholders were often n ew and tenuous, were 
significant. As one researcher remarked: 
... there have been so ma-rry workshops in the ear!J part) sqying 'we )re going to do this, 
we 're going to do that: and that was in March) April. And [stakeholders) are still 
waitingfor these experts to come up and do something. Now that)S,)IOU know, going on 
12 months. 
In other words, as communication was a key means for assessing whether the CRC 
was going to be trust\vorthy and treat their prospective input with tl1.e respect it 
deserved, silence was not an absence of information-it spoke volumes . People 
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were just as ready to learn from lack of communication as they were from the 
presence of it. 
Over-communicating could also be counterproductive. Several researchers, 
especially those in leadership roles , spoke of the work involved in keeping in touch 
with all the relevant people. Physical distance was perceived as a barrier here, in that 
it was harder to coordinate people to talk, leading to greater fragmentation of work 
tune to organise or attend meetings . Although email and teleconferencing were used 
extensively, they were widely recognised to be no substitute for meeting in person. 
and: 
The more )IOU communicate in the group) I think1 the more you fragment )IOUr own time 
to do things. There might be some people who need a lot of linkage and others would 
probab!J be a lot more effective ifjust left alone) and there)s probab!J different 
personaliry rypes that require-and different areas of research perhaps which have 
different networking requirements. 
I guess the networking also comes with a cost in that )IOU have to put the effort and time 
into communicating with a wider group of people. It depends I suppose on how 
interested and active and cooperative the other people are. U7hat sort of benefit can be 
realised out of that. .. 
The role of inter-personal communication in integrated research \Vas vital. This did 
no t need to be formal corrununication, but informal too. Location \Vas significant in 
this context, as one researcher located in an isolated research group no ted: 
... we miss out on a lot of the CRC. t/1/'e are alwqys getting messages sqying drinks on 
l\/Iondqy afternoon1 somebocjy zj giving a talk about somethint,i and )IOU think ~ee) 
those people obvious!J have a lot better chance of integrating their work than we do 
because of the social contact . 
Given the geographic dispersion of the CRCs, communication from the main 
centres of action could also reinforce a sense of isolation for those who were distant 
fro1n the centres. 
Fairness and transparency 
A second, although less common, tool for enabling people to assess their 
relationships were perceptions of fairness. Fairness differed from trust and respect, 
as it was concerned with how that trust or respect was manifested in organisational 
processes and procedures. People were less concerned that events did not unfold 
the way they had anticipated if they could acknowledge that the processes involved 
in that unfolding were fair. 
Perhaps unsurprisingly, this o ften came down to budgeting and the allocation of 
resources. Dividing resources was a fraught process for both CRCs . Different 
salaries adniinistra tive processes charPing rates-even air travel classes were cited 
' ' b 
as contributii1g to the budgeting 'nigh tmare'. In some instances, establishing ways of 
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allocating resources that respected all participants ' status and the extent that they 
were likely to contribute was a somewhat creative process involving long and 
intense negot1at10ns: 
to get them even to agree and even be moderate!J happy was my crowning success I 
think. [Laugh} So it's partitioning of the dollars that is the thing. If people are 
reasonab!J happy they'll get on and do their work, but that was a bit nightmansh, and 
we 're going to face it again at the end of year 2 or 3, whenever we reorganise again. 
And that takes six months or so. 
Nevertheless, the ability to argue for one allocation over another required a 
mechanism that was widely acknowledged as fair. 
Fair procedures on their own were only useful if people knew about them. As such, 
the concepts of communication and fairness were linked through transparency. 
Transparency of processes was an important component in people's judgements of 
the organisation at large. Even ,vhere key individuals (CEOs or Program/Theme 
leaders, for example) had the CRC participants' trust and respect, if the processes 
weren't in place for people to see what was happening and how important decisions 
were being made, they could easily become disenfranchised with the CRC as a 
whole. Once again, the silence spoke clearly: 
I got the impression that it was sort of a bit like commissioned research, that thry went 
behind the scenes-I'm presuming this 'cos I don't know what happened ... 
Judging appropriate levels of transparency '.vith stakeholders could be difficult. 
Traditional scientific methods such as papers or technical reports were of varying 
use as transparent records or the research, as their transparency varied according to 
the technical capability of the stakeholders. \¼at might be too simplified for some 
may be too complex for others. For example, in the Coastal CRC the different 
Management Study Areas had quite different informational requirements from the 
CRC. In the Fitzroy MSA, for example, many of the stakeholders were landholders 
and c01n1nunity representatives without extensive technical knowledge. In Port 
Curtis, the stakeholders were mostly industry representatives, including 
environmental managers witl1 tertiary training and substantial experience in coastal 
environ1nental issues. In South East Queensland there was a mixture of both, with 
the addition of a large local council \Xlaterways unit of 22 staff. 
In this diverse setting, conventional com1nunication strategies, including 'let's-
produce-another-brochure syndrome' as one communication manager referred to it, 
were not likely to be sufficient. Communication managers recognised that 
com1nunication planning and implementation needed to be sophisticated and 
ongoing, rather than the ad hoc production of a brochure or a rep ort at the end of 
tl1e research. However, even the latter was often still a challenge given the 
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inexperience, and sometiines the reluctance, of scientists to prepare materials for 
non-science audiences. As one manager described it: 
It's almost impossible. The desire to edit and edit and edit until it is so perfect, the 
desire to elaborate bryond a page, the desire to get everything to such a point that it is-
it can't be work in progress because [thry 're wom·ed} about the peer attack I think . 
Thry don't want their peers to laugh at them, and why would thry? Thry are shy, thry 
think no one will be interested in it, thry don't think it's groundbreaking so it never 
occurs to them that people might derive value from it. 
H owever, the perception that the credibility of the CRC was intiinately connected 
with its com1nunication activities was given fairly widespread support. A wide range 
of researchers and other participants spoke of the need for the CRC to develop it's 
public profile and engage in public relations activities, as well as communicating 
more with identified stakeholders. 
Back to the future 
The previous sections have primarily drawn on learning from experience as a basis 
for current judgements. However, as Wenger (1998) has pointed out, just as our 
learning stretches backward through time, so too it stretches forward-we do no t 
simply act at the present, we act into the future. In other words, what we choose to 
remember from the richness of our everyday experiences reflects \-vhat we expect 
we \,vill need to know in the future. The discussions of integrated research reflected 
this simultaneous looking backward and forward. As many examples have already 
indicated, looking forward was often an implicit component of the significance of 
trust, respect ( can I work \,vith these people in the future?), communication, fairness 
and transparency 010w can I judge whether the trust and respect I have for my 
colleagues today needs to be revised to guide future decisions?). In this sense, all o f 
the discussions so far in this chapter have been concerned \Vith the connections of 
the past to the future through learning. 
H owever, as with the layering of fairness and transparency over trust and respect, so 
too there are issues that the study participants themselves saw as more explicitly 
concerned \-vith the future. These were most commonly expressed as expectations 
and visions. 
Expectations 
Assessments of the CRCs' performances, and people's satisfaction (or 
dissatisfaction) \vith it were often expressed in terms of how their experience fell 
short of their expectations. These expectations themselves were widely different, 
and rano-ed from dollars they would receive to different expectations about the \Vay b , 
work was to be carried out in partnership. 
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Several researchers thought that expectations had been poorly managed in the 
CRCs. In the Greenhouse Accounting CRC there had been expectations among 
some researchers supporting the CRC bid that one of the early functions of the 
CRC would be to do the carbon accounting for Australia, instead of the National 
Carbon Accounting System administered through the Australian Greenhouse 
Office. When that did not eventuate, there were then expectations that the CRC 
would still do a substantial proportion of the NCAS work under contract. \)'./hen 
that failed to eventuate, several participants were disgruntled: 
It just initates the hell out of me that we )ve gone to all the trouble of organising t!JZs) 
and people go out and learn about the issues) and then go and pick up [consultancies) 
as ... what do you call them? Bilateral relationships) not multi-lateral. 
Similarly, some participants perceived that the Coastal CRC had, in gathering 
support for the bid, 'talked up' what they were going to deliver, and generated high 
expectations. As already discussed, the subsequent delay in getting projects funded 
was then all the more damaging as researcher and stakeholder expectations were 
already raised, then nothing happened for a period of up to 12 months. 
The role of expectations was not a vacuous one-expectations were real, in the 
sense tl1at people planned their activities not only around what they expected was 
going to happen, but when. One student, for example, had planned research around 
data that were expected to be available at an appropriate tirne to co1nplete her 
studies; delays in accessing that data meant that the project had to be substantially 
rewritten to allow completion within tl1e required time. 
So, people's expectations of the future shaped their current activities in direct and 
practical ways, ways that are probably rarely noticed until the expectations are 
proved wrong. In an integrated research setting, expectations became more tenuous, 
as the diversity of people involved, and the diversity of the constraints on those 
people, were less well known and hence less predictable than might otherwise be 
the case witl1in a single research organisation or institution. This increase in 
uncertainty was not widely articulated in tl1e CRCs, but it appeared to be a 
significant aspect of the participants' views of the future. 
Visions 
In contrast to looking forward to an expected future, talk of 'visions' reflected ideas 
of a preferred future. Sometimes these were different, but most often visions were 
spoken o f as significant in shaping the future. To repeat the quo tation that opened 
this thesis, by Coastal CRC CEO, Roger Shaw: 
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And making a difference. Yeah, that's it, can we make a difference in the coastal zone? 
That's a goal That's all parl of bringing people together into something that can make 
a difference. 
Several people referred to the importance of visions as providing a sense of 
leadership and direction: 
I think vision is the critical thing real!J, and that is that there aren't real!J a lot of 
people who are interested in the vision, thry 'd rather have someone telling them where to 
go. . . . We've set ourselves the vision of bridging the gaps, bridging the gaps between 
sa:ence and polity and the on!J wqy we can do that is f::y having an integrated picture. 
Also important \Vas a sense of difference-visions helped to define how the CRCs 
were different from other research organisations, thereby creating an identity people 
could relate to. In the absence of a clear vision, people could easily feel as though 
they did not belong to anything. 
In contrast, a clear vision was also a benchmark for performance. For example, part 
of the Coastal CRC's vision was to 'crash through on big issues' in coastal 
1nanagement. Some were skeptical as to whether this goal was being achieved: 
... are we actual!J doing what our mandate is and crashing through on things that 
require seven years of funding, the big issues that no one wants to touch, instead of 
defaulting back to the mundane? 
So, having visions and aspirations simultaneously created expectations and 
benchmarks as to whether the CRCs were achieving what they were claiming. 
Identity in social borderlands 
The preceding sections of this chapter have attempted to sho\v that by highlighting 
the practices of doing integrated research- of integrating-the relevance of social, 
historical, political and cultural contexts of research can be placed within a broader 
fran1ework of developing workable relationships and communities. But as the 
previous discussion has suggested, the borders were not only organisational, nor 
even inter-personal. They also affected how people understood themselves and their 
own activities in relation to others-in short, their sense of identity. 
A useful concept here may be that of social 'borderlands'. Borderlands exist 
wherever any single person simultaneously inhabits two (or more) communities 
(Bowker and Star, 1999). The models of the previous chapter illustrated several 
ways people were attempting to make sense of how the CRC as an organisation was 
attempting to work across the institutional and organisational borders. At the 
aggregated levels of groups, programs, organisations, and so forth, it made 
sense to most people to understand activity across these borders as the flow of 
decontextualised information. 
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However, as most people divided their work time between the CRC and their hom e 
organisations, it was not only the CRCs, but the individuals who were participating 
across organisational borders. At the individual level, it was the personal and inter-
personal aspects of working across borders that people were struggling to make 
sense of. At this scale, the technical issues of bringing together decontextualised 
knowledge did not help participants account for the social and personal challenges 
of working in social, scientific, and organisational borderlands. 
Multiple identities as 'hat juggling' 
Several people used the metaphor of 'changing hats' to describe their multiple roles 
both within and outside the CRCs. This was an acknowledgement of their position 
on the borders of different groups, and the challenges of dual, or even multiple, 
responsibilities. However, even when the metaphor was not used, it was possible to 
discern when people switched their perspective according to their different roles. 
The 'hats' were also indicators of the ways people most strongly identified with their 
work, how they saw themselves, and what they perceived as being relevant about 
themselves and their work in relation to others. These categories included 
institution, organisation, and discipline. 
Institution 
As rnentioned earlier, the term 'institution' is used here with respect to broader 
societal structures, such as science, con1munity, government, business and industry. 
Institutional hats were swapped as borders were crossed-for example, stakeholders 
getting involved in research projects were moving across the borders that separate 
science and government. As one stakeholder participant described it 
.. .you need to be part of a research team, with the users being involved equal!J. I've 
allocated 20% of my time to put on a researcher hat and be part of a research team. 
Similarly, members of the CRC Boards were engaged in a delicate hat-swapping, 
border-crossing exercise, especially where they participated on the Board as 
representing stakeholders, not research organisations. For example, both the 
Australian Greenhouse Office and the Brisbane City Council each had me1nbers on 
the Boards of the Greenhouse Accounting CRC and the Coastal CRC respectively. 
All Board 1nembers were in the somewhat ironic situation of being expected to put 
their home affiliations aside in the interests of the CRC, yet it was their home 
affiliations that justified their place on the Board. \vhile these connections and 
duplications could be used positively, they were also occasional sources of 
suspicion, if not direct conflict. 
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Organisation 
The most common hat-swapping was between organisations, especially the CRC 
and participants' home organisations: 
I )m wean·ng three hats-four hats:jirst hat is [on the CRC management team]) second 
hat is prqject and task leader, third hat is as a representative of [my organisation's} 
Board member, and the fourth hat is that I do university work as well 
Again, the identification of the different responsibilities was seen both in terms of 
conflict, and as a positive source of cross-fertilisation. For example, one researcher 
spoke of the benefits of having two 'hats': 
I think what the CRC has provided for me, I guess is that exposure to that whole 
range of other people outside of Df\lR [Department of Natural Resources] and . .. -
I)ll put my DNR hat on-and there is a lot of place paralleling between what Df\JR 
is doing and what the CRC is doing as well 
In contrast, another saw it as a source of unease, again reflecting the tension 
between competition and collaboration: 
if a third parry wants you to do things [consultancies] do you put y our CRC hat on 
and sqy 1'd like to do this on beha!f of the CRC: or do you use the 20 or 30 or 50 
percent of your time not committed to the CRC [to] deal with this on my other side? 
So while the opportunity to swap hats may be part of the ,vhole rationale for CRCs, 
the benefits were not necessarily readily realised. 
Discipline 
Somewhat surprisingly, disciplinary affiliations featured only rarely as a relevant · 
boundary, suggesting that it ,vas not as strong a source of identity as home 
organisations were. This runs counter to a large body of literature that regards 
disciplinary background as a major factor in how researchers see themselves and 
their work. In these cases, it may be that the researchers involved ,vere already 
experienced in inter-disciplinary \.vork, and did not find it socially threatening; 
alternatively, perhaps their disciplinary training \,Vas so rnuch a part of their p syche 
or acculturation that they did not think to bring it up in conversation. \Xlhile it was 
not possible to canvass this issue across the range of participants, there were several 
indications that the former applied, rather than the latter: 
and: 
I've gone into almost another field. I)m used to dealing witlr--rm a microbiologist, 
and I deal with processes and microbiology in wastewate0 water treatment and water 
quality issues, and now I'm working in a whole n·ver .. . so it complements what I do, 
and hopefulb1 I complement the prqject a bit) I'm learning a lot as I go. So I've found 
that real!J good. 
We've got a suite of real/y good collaborators who do .. . chemistry and toxicology and 
modelling and all kinds of different aspects of ecosystems, to develop a better 
understanding of ecosystems. And communicating them effective!J. So we have got 
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graphic artists that we work with next door. So we have evolved to get ourselves out of 
that idea that we are on!J dealing with science) like-minded sci.entzsts. 
Even when not experienced in inter-disciplinary research , in general, people 
appeared to view the opportunity to contribute to multi- or inter-disciplinary 
research positively. 
I guess sometimes when you are working on a research prqject in an organisation you 
can pret!J much the sitting in y our own box with a tight focus on your particular suf:ject 
area) and y ou have limited opportunities to get involved with other researchers) and with 
other topics that are slight!J outside your area . ... I think the CRC is a nice 
opportuni!J) an excuse to have a bit wider involvement with other people slight!J outside 
your area. 
It is likely that there was a degree of self-selection involved here, in that the CRCs 
attracted researchers who were open to working across disciplinary boundaries. 
However it may also sugges t that other borders were far more significant in 
integrated research. In general, people appeared to view the opportunity to 
contribute to multi- or inter-disciplinary research positively. 
Living on the edge 
Joining a CRC meant moving closer to the borders of the categories discussed in 
the previous section, as people needed to be able to cross those borders, or straddle 
the1n, at different times. Where there was little conflict between the \vork of one 
category and another, it was relatively easy for people to maintain their dual 
identities-borders were fairly permeable. However, in other cases, multiple 
identities generated conflict and tension that could be very difficult for individuals 
to deal with. Interactions across the borders \,Vere rarely as sin1ple as removing one 
hat and replacing it witl1. another. 
Schizophrenia: the politics of multiple identities 
H olding dual or multiple identities also meant holding dual or multiple 
responsibilities and obligations. These were not always compatible, hence requiring 
balancing and occasional trade-offs, placing son1e people in quite delicate political 
situations. For example, CSIRO representatives in these CRCs, especially those in 
leadership roles, had to balance CSIRO's external earnings targets (as well as other 
stringent CSIRO requirements) with their participation in the CR Cs, which rarely 
generated external income. This placed some CSIRO researchers in the position of 
having to simultaneously compete with the CRC and collaborate \Vithin it, as 
described earlier in this chapter. 
This situation was no t necessarily restricted to individuals. One researcher noted 
that the Coastal CRC itself was in a position of having to balance the politics o f two 
164 
C H . 7 : E X P E R l E N C ES O f' I N T E G R 1\ TI N G 
mandates, as the requirements of the CRC Progra1n were quite different from the 
goals of the CRC itself. He noted that the CRC might need to be 'a bit 
schizophrenic' to meet both sets of goals. 
Similarly, some researchers saw 're-badging' their work as a \,Vay of dealing with the 
conflicts of shifting organisational affiliations while still maintaining continuity o f 
their research, and their own sense of identity as independent scientists: 
You still have to do your own thing as best you can within the context of grander plans. 
That don )t alwqys pan out the wqyyou claim they are. A lot of it is in the form of- it 
happens everywhere- a form of re-badging. You do one thing and label it something 
else . . .. at one stage we sq) well this is to help us with our modelling of the carbon 
rycle) another time we sqy this is to help us with our modelling of impacts. Because ifs 
the same stuff real/y. 
In these situations, the borders create a situation where people need to be on both 
sides of the borders at once, and the work involved is keeping the demands of each 
region apart and accounted to. The borders bet\veen the t\vo regions are maintained 
as separate areas of responsibility. 
Participating across borders 
In other situations, however, the borders were not seen as boundaries to keep 
groups separate; rather, the CRC was an opportunity to cross some boundaries that 
had formerly been too difficult to cross \,vithout good reason. The CRCs provided 
both the reason and the means to straddle the boundaries by getting involved in 
new areas. 
For example, several researchers enjoyed the en tree the CRC had given them to 
other researchers, other stakeholders, and other aspects of management: 
and: 
... the CRC in itself has got a lot of strength. Because there )s a real push for 
collaboration within the CRC you can usual/y ring any other CRC and say <hey, look, 
what do you think if that?')J1ou)ve immediateb1 got a network . 
So [the CRC] provides access into a broader network that I wouldn )t have been able to 
get into in any other wqy. And the opportunities that the meetings have provided for 
informal dzscussion) thrashing out zssues. 
In these cases, the borderlands \Vere not separators but a new region to be 
participated in, even enjoyed! 
For others, though, the experience was not so enjoyable. Several researchers saw the 
CRCs as involving " forced collaborations" where they did not ge t to choose their 
research partners, a prospect some resented quite strongly. In other words, while 
happy to participate in the borderlands, they wanted to do so on their own terms. 
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Again this difference can be understood as different views of the value of the 
process. Those who enjoyed working across traditional boundaries tended to view 
the process itself as a valuable experience-even if the research itself is harder and 
perhaps riskier in that it may not \,Vork out the way one plans, the end product is 
only a part of the benefit of engaging in the process. People who viewed this 
negatively tended to focus solely on the quality of the research output, and viewed 
interdisciplinary or cross-institutional work as an unnecessary complication in the 
attempt to do good science. This dichotomy was not absolute, of course. Those in 
between were sometimes simply pragmatic about the necessity of working across 
boundaries, and hoped that the best science \vould result anyway: 
under/Jing all this we know that most sci.entific developments occur serendipitous!J out 
of the alert mind keeping an eye open when other o~jectives are being striven for. You 
could sqy} I suppose) that its just as like!J to get a serendipitous observation which 
leads to the next big leap fonvard while doing something that meets a clients needs as it 
is while doing some flmdamental science to meet your own curiosity) perhaps. 
However, there were also different perceptions or judgements as to the payoff for 
taking the risk of stepping beyond one's usual boundaries. Some saw the potential 
benefits as very high, to be balanced against the costs of not working across the 
borders. The CEO of the Coastal CRC viewed the risks in this way, and actively 
urged others in the CRC to do likewise. In order to be able to 'make a difference', 
there was no choice but to participate in the borderlands . 
Others, however, were more conservative-indeed, the t\vo CRCs contrasted quite 
strongly in this respect. For the Greenhouse Accounting CRC, the risk assessment 
was quite different. Participation in the borderlands might be inevitable, but the 
risks of being seen to be co-opted by non-scientific interests could greatly reduce 
tl1e CRC's ability to make a difference in the tense political arena it needed to feed 
into. 
So while some borderlands needed to be straddled, maintaining separate feet on 
each side of tl1e border, so to speak, others could be participated \,vithin, with both 
benefits and disadvantages. 
Creating, developing and maintaining borderlands 
By using the borderlands 1netaphor I have tried to illustrate the complex layering of 
boundaries upon which the CRCs are placed. By creating a new space atop these 
layers, the CRC is essentially both a product of those borders (the presence of the 
borders being the rationale for their existence) and a place where their presence 
may fade (in the sense that they are seen to be more permeable), as illustrated in 
Figure 7.2. 
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Figure 7.2. Overlapping borders. 
But borderlands are not only created, they must be developed and maintained, and 
this work comes down to the people who are participating across these boundaries. 
The structures and models of Chapter 6 only exist insofar as the people involved 
create and use them to understand and articulate integrated research. As such, the 
differences in the his tori cal experiences of the research participants will affect their 
perceptions of, and participation in, the integrated research setting. The separation 
of the abstract concept of integration from the contextualised practice of integrating 
is, despite its intuitive appeal, an artificial boundary. This boundary is embedded in 
historical notions of knowledge as separate from knower, science as independent of 
politics, and the possibility of objective knowledge. 
Yet as the quotations of this chapter suggest, attempting to maintain this separation 
in an integrated research context has repercussions socially, politically, and 
personally. One way of understanding this dis juncture bet:\veen the highly 
contextualised activity of doing integrated research from the idea of integration as 
the manipulation of decontextualised knowledge is as a way of categorising work 
activity that is consequential. Frorn the perspective of science it leads to confusion, as 
the socio-political 'incursions ' on research practice become harder to ignore, and yet 
cannot be granted meaning within the 'objective' scientific world . From the 
perspective of stakeholders it becomes a source of frustration, as scientists simply 
fail to understand their socio-political pressures and needs. At the individual level it 
can lead to identity crises and ethical dilemmas. 
As noted in Chapter 3, the consequences of categorisation can be seen in terms of 
the ways in which people learn from their experiences. This chapter has illustrated 
that people \vill learn rapidly from their socio-political experiences, in terms of who 
they will or will not trust, who they respect for their competence or values, and so 
forth. Chapter 6 illustrated that participants readily learned from the technical 
advances and developments of others to create highly sophisticated technical 
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approaches to designing and modelling integration. In dealing with this diverse, 
uncertain world the technical and social views simply represent different ways of 
labelling the same process of making sense of and acting within that complexity. Yet 
the categorical separation of these two types of integrative activity means that there 
is little connection to allow learning across these categories. This was exemplified by 
one researcher who, in describing how he 'blundered into' some highly useful and 
productive relationships with local stakeholders, stated, "That's a kind of 
integration, but not an official one." Consequently, the separation of technical, 
'official' integration and socio-political 'unofficial' integration persisted in the 
perspective of many researchers. 
It n1ay seem odd, perhaps, that people can simultaneously offer quite differing 
accounts of what integration is as a concept and what integrating is as an activity, 
but given the hold of the Cartesian split on Western thinking this need not be so 
surprising. As Lave co1nments, " ... a belief that the world is divided into 
contextualized and decontextualized phenomena is not merely an academic 
speculation that can be discarded when found theoretically inadequate or 
incomplete. This dualistic view of the world has a lively presence in our everyday 
lives." (1993, p. 6). In this way, the formalisations of Chapter 6 can also be 
understood as based in the personal histories of individuals (mostly) trained in the 
sciences, as well as the broader socio-cultural history of science as a rational, 
abstract, observable, puzzle-solving process. These both contribute to the 'intuitive 
common sense' of understanding of integration ·work in this way. The general 
acceptability of the models of Chapter 6 when they were presented to the 
participants in the second round of research conversations confirmed the 
'comfortableness' of botl1 the explicit manifestations of the information flow 
m odels as well as their conformation to the tacit conventions of a 'scientific' 
approach. 
\X!hile conceptualising the 'problems' of the gap between research and its 
application is widely recognised as an issue of the relationship between science and 
its context (for a critique of this view, see Latour, 1999), these two chapters suggest 
that there the gap may equally be an issue of a categorical divide between techno-
scientific and socio-political activity. 
However, as Latour and others have strongly argued with respect to the science-
context divide (Latour, 1999; Pickering, 1995), this separation bet\veen technical and 
social is only a way of understanding and talking about research that 1nakes sense to 
people. This distinction between social and technical aspects of activity, like that of 
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contextualised and decontextualised phenomena referred to at the start of this 
chapter, is a deeply embedded, 'lively presence' in our lives. It has the effect of 
marginalising all other layers apart from the scientific/ technical, an effect seen in 
the dominance of the technical information flow models of integrated research. 
\v'hat happens to all these 'other' layers of activity? 
Bowker and Star (1999) describe the phenomenon of the mis sing, unclas sified 
aspects of practice as the presence of 'residual' categories, the na1neless bits of 
activity that fall between the gaps or overlaps across identified categories. The 
ubiquity of what is excluded from the categorical system, and that they remain 
na1neless and therefore undiscussed, suggests that an analyst cannot reach an 
understanding of the residual nameless 'other' between only by exa1nining the 
extant categories. In other words, to start to articulate what goes on in between the 
social and technical categories of integrated research, how they interact and shape 
each other in the practice of integrated research, I need to take a different 
perspective from that used in this and the previous chapter. In these chapters I have 
drawn concepts from those that the participants used, from their descriptions of 
their experiences. While these categories are illuminating in certain ways, to go 
beyond them requires an alternative approach. 
Seeking a new view 
The conceptual separation of the social and the technical aspects of integrated 
research suggests that these could be separated in practice, that the technical issues 
of research could be isolated from the social and political milieu with which it was 
( somehow) connected. However, the tensions and conflicts discussed in this chapter 
illustrate that such separation was, in some cases, problematic. To go further, it can 
be argued that the usefulness of separating of social and technical aspects of 
research-which is largely unquestioned within the conventional scientific 
institution-is markedly diininished in the context of integrated research that seeks 
to make a difference in action. 
Yet ability of the participants to engage in integrated research indicates that, to 
repeat the phrase used in Chapter 3, people had developed ways in which to 'go on 
together '. This raises the question, how does the category sys tem of social and 
technical understandings of integrated research relate to research practice? How do 
researchers learn to talk with colleagues from other disciplines, policy-makers, 
community groups, the media, industry partners and others in ways that build upon 
trust and respect, exen1plify transparency, are sensitive to their presence on the 
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borders, and allow the1n to maintain an identity that continues to make sense-
while still doing quality research? \That may the technical biophysical integrative 
context tell researchers about the socio-political context? \¼at may issues of 
identity and inter-personal relationships suggest about the context in which the 
research may eventually be put into action? 
These questions bring us to the brink of the (conceptual no-man's-land' discussed in 
the opening chapter of this thesis, as well as to the Cartesian split between rational 
thought and the messy, confusing realm of action. Indeed, the last two chapters 
suggest that these are one and the same-the breach between the rationality and 
abstraction of integrated research models and the historical, political and social 
1nelee within which research 1nust participate to make a difference. 
Yet the same stories, re-told, also offer answers to such questions-small-scale 
answers, based on individual or small group experiences and learnings of how to 
manage working across such a divide. In the next Chapter I will turn from 
fragmented accounts of how people describe the benefits and conflicts of integrated 
research towards stories, or vignettes, of how the process of doing the research 
worked. These stories will be used to illustrate connections between the two categories 
of <technical' and <social' aspects of integration, and how they were understood, and 
thereby explore the residual category all that lies outside or across these two 
categories. In particular, I will seek to highlight the ( often implicit) ways in which 
these aspects of experience informed each other, and became sources of learning. By 
focusing on connections between the technical and social dimensions of integrated 
research (are there any connections that people used more or less consistently?) the 
lessons learned by individuals or small groups may offer some more general 
constructs, new category systems, that may start to fill in the <conceptual no-1nan's-
land ' between science and everybody else. 
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Crossing the great divide: action contexts 
From rational models to intuitive interaction to activity 
In Chapter 6, the constructs people used when discussing the concept of integrated 
research \-vere found to be largely rational, technical models based mostly upon a 
metaphor of information flowing from one agent to another. In Chapter 7, by 
focusing on how people described their experiences of integrated research, a picture 
of research as an intuitive, political, historical and social process emerged. However, 
as the conflicts and confusions noted in Chapter 7 sugges ted, maintaining a border 
between the technical and social aspects of research was not a useful strategy for 
understanding integrated research practice. Like all simple categorical systems, the 
social/ technical divide highlights the differences between those aspects of 
integrated research defined by the categories, but fails to account for other 
significant aspects . This chapter seeks to answer the questions of 'what does the 
social/ technical category stn1eture, as a way of articulating integrated research, 
conceal, hide or obscure? \Vhat are the 'nameless' aspects of integrated research 
practice-the skills, perspectives, concepts or tools-that people used to make 
sense of their interactions across the social/ technical divide? 
I 7 1 
CH. 8 : C RO SS I N G TH E GR E :\T DI V ID E: .A. Cf ! O CO\i T EX T S 
From data to description 
To answer those questions, the analysis presented here is structured differently from 
that of the previous chapters. \X/hereas Chapters 6 and 7 reported on the two 
different types of thematic investigation across all of the research conversations, in 
this chapter I shift to the use of vignettes, or stories. 
The stories represent a different unit of analysis to the isolated co1nments focused 
on in Chapter 6 and 7, to the analysis of whole events, or projects. This different 
unit of analysis was used to focus attention on the ways in which people 
participated in and 1nade sense of \,Vhole processes of working together, rather than 
their descriptions of the concept or experiences of integrated research. The stories 
offer a different perspective on the ways people actually navigated the 
social/ technical categorical divide in integrated research practice. 
The stories reported in this chapter were selected to illustrate a diverse suite of 
integrative research contexts and approaches. They are told initially from the 
perspective of the social/ technical divide: how the social/ technical boundary 
becarn.e perceived to be problematic, and different responses to those problems. 
Each of the stories are then re-told to emphasise alternative ways people came to 
understand and characterise their relationships. The categories that emerge from 
these stories will be developed further in Chapter 9, where I will explore how the 
major themes that e1nerge from this analysis 1nay offer useful concepts that can be 
used to articulate and negotiate what integrated research is and how it can or should 
be engaged in. 
Beyond social/technical boundaries 
It should be noted here that in this chapter the concept of 'social/ technical 
boundaries' is used as a simple abbreviation of the more complex divides discussed 
in the previous two chapters . 'Social' includes political and organisational issues, 
'technical' includes issues of science and information flows. 
Story 1. The Greenhouse Accounting CRC's Strategic Plan 
As mentioned in Chapter 4, the rationale behind the funding of the Greenhouse 
Accounting CRC lay firmly in the negotiations surrounding the establishment of the 
K.yoto Protocol. Consequently the CRC was born into a hotly contested political 
arena, an arena in which science had played-and continues to play-a key role in 
high-level policy decisions. This was, of course, no coincidence. It was the political 
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need for scientific input that rendered this particular branch of science so relevant at 
the point that the CRC bids were being considered. 
The original structure and research plan of the Centre had been developed for the 
CRC bid in 1998. In a rapidly moving political arena, by 2000 it was already 
considered to be out-of-date. This had been anticipated and planned for-the 
Centre's initial projects had been funded for two to three years , so they would be 
completed in 2001, ready for revision. Consequently, in 2000 a strategic planning 
process to develop the directions of the new research projects was started. The 
process was extensive, and included consultation with many researchers at all levels 
of the organisation, as well as input from the management team and th.e Board. 
The new 'Program D' 
One of the main outcomes of the plan was the restructuring of the four original 
programs (Programs 1 through 4, introduced in Chapter 4) to four adjusted 
programs (Programs A through D). The changes were mostly to rearrange 
management workloads, and to cluster the research projects to better integrate 
those aspects of carbon accounting that had been separated under the former 
structure. 
However, within that larger restructure, two issues emerged in the strategic plan that 
were particularly significant with respect to integration. The first was a new 
program, Program D, 'Science Applications and Outreach'. This program's goal 
was: "To respond to requests from participants and stakeholders for rapid scientific 
responses to issues of current and future relevance." (CRC for Greenhouse 
Accounting, 2001 b, p. 19). It was comprised of three new projects-Good Practice, 
Carbon Scenario Analysis for Land Management Change, and Issues in Carbon 
Accounting-which in total were allocated approximately 10% of the Centre's 
annual research budget. 
The origins of this new Program were both simple and complex. The simple origin 
was a recognition by the CRC planning team that the Centre needed to be more 
flexible and responsive to the needs of their stakeholders including, but not 
restricted to, government. This was an area they felt they could improve, and as 
research results were beginning to e1nerge from the projects, it was timely for a 
formal mechanism and resources to be allocated. 
•The more complex origins lay in a broader recognition. that the CRC could no t 
anticipate what the needs of their stakeholder communities were going to be. The 
relation.ship between the technical work of the CRC and the social context within 
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which its research was situated was central to the Centre's ability to justify how the 
research \.Vas relevant and integrated \vith national needs and priorities. Yet the 
national (and stakeholder) needs were then1selves located within an international 
political arena that the Centre also needed to consider, as changes internationally 
would inevitably shape the Australian Federal Government's priorities, which would 
then feed through to other tiers of govern1nent and to industry. This relationship 
was well understood by the Centre's management, and their strategic planning 
process had been timed so that outcomes from the 6th Conference of Parties in The 
Hague, the Netherlands, in November 2000 could be incorporated into their future 
activities. The relationship between the technical planning and the social context 
became problematic when international negotiations stalled. There was an hiatus 
when the United States withdrew from the I(yoto Protocol, at which point the 
negotiations were suspended for eight months. 
These negotiations were crucial to the Centre as they included a decision on 
whether carbon sinks were to remain in or out of the Protocol, a decision that 
would strongly influence policies concerned with greenhouse accounting issues. 
Consequently tl1e CRC suspended its own planning process. When it was clear that 
the international negotiations were not going to be resumed until July 2001, it was 
decided that the CRC needed to plan tl1eir activities despite this uncertainty, and the 
develop1nent of the strategic plan continued. As the CEO reported: 
Even though the international climate change negotiations on implementation 
rules for the Protocol have not been completed ... the new science program 
and management structure [in the Strategic Plan] will equip our Centre to 
provide high quality research outputs that will be relevant in building up 
Australia's greenhouse accounting capability and for informing the 
development of greenhouse mitigation options for Australia's land systems. 
(CRC for Greenhouse Accounting, 2001 a, p.5) 
Program D was a legacy of tl1is situation. The uncertainty of the political situation 
was such that the context within which the science could claim relevance was highly 
dynamic, and, to a significant extent, unpredictable. The first project, Good Practice 
Guidelines, was based on the relatively certain scenario that the Intergovernmental 
Panel on Climate Change would go ahead with an existing plan to develop good 
practice guidelines for carbon accounting, regardless of the political outcomes. In 
other respects, however, it was extremely difficult for the Centre to plan a research 
program that would achieve integration with policy-makers and industry, when 
these partners too were facing a political context that was continually shifting. 
Consequently the 'Issues in Carbon Accounting' project served as a space for 
dealing \vith new issues. Having a ready-to-hand 'task force' that could respond to 
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rapid change, while still maintaining a more conventional research program was one 
way of coping with this uncertainty. 
The collaborative fund 
The second integrative string to the strategic bow sought to overcome an entirely 
different social/ technical problem. As noted in Chapter 4, the structure of the CRC 
was roughly that of research programs themed by technical issues, designed to feed 
into an integrative program that would be relevant to policy-makers and other 
stakeholders (see Figure 4.6 p. 94). Originally, these programs and the projects 
within thern had also served to reinforce organisational or institutional boundaries. 
It was noted in Chapter 7, for example, that Program 1 was almost entirely 
comprised of researchers from one research school of one university. Over the first 
few years of the Centre, these programs served their purpose of generating research 
results quickly. Two years in, however, as members got to know each other socially 
via the CRC and saw opportunities for interesting shared work, they became 
increasingly frustrated by this structure. Several members saw it as stifling their 
ability to work across boundaries, limiting their creativity and potential synergy 
between groups. The programs had become 'silos'. 
Consequently tl1ere was 'bottom-up' pressure from researchers, as well as 'top-
down' pressure from the CRC Program to demonstrate integration across these 
boundaries. It was decided that the Strategic Plan needed to incorporate some 
mechanism to facilitate researchers working across programs, as well as institutions 
and organisations . After consultation with the researchers and the Board, the 
Centre's CEO established a 'collaborative fund'. The collaborative fund was about 
10% of the CRC annual budget, a pool that mernbers could apply to for 
collaborative research. Proposals were assessed and awarded primarily by the CEO. 
The collaborative fund allowed researchers to form their own research groups 
according to tl1eir own criteria-as one member expressed it, it enabled 'organic' 
projects to flourish. Decisions of who to work ,vith were made by the researchers 
themselves, and so could include both social and technical considerations. This was 
a sharp distinction from the formal, structural approach that grouped people 
together solely on the basis of tl1eir technical compatibility, without consideration 
of their social compatibility, that had dominated the early planning of the Centre. 
This second integrative strategy began to pave tl1e way for inter-disciplinary, inter-
organisational, and inter-programmatic research tl1at could access and build on the 
social strength of the CRC. 
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Implications for integration 
Both of these strategies created pools of resources that could be used to support 
interactions where socio-political contexts could be incorporated. The new Progra1n 
D specifically aimed to respond to the needs of political and other stakeholders, and 
thereby facilitated integration between science and other institutions. The 
collaborative fund was designed to encourage greater interaction among CRC 
members who were not in the same home organisation or program, and as such 
facilitated integration within the research institution. 
Yet these 'integrative' strategies that intertwined the social and technical were not 
ends in themselves (although they no doubt served a useful purpose in enabling the 
Centre to 'demonstrate' integration in its reviews). Rather, they were means to 
achieving a different end associated with the integrative theme: improving the 
CRC's capacity to bring about change. Program D sought to do this more directly, 
by engaging with stakeholders/ decision-makers, with the project participants 
effectively acting as brokers between them and the Centre. The collaborative fund 
sought to bring about change within the academic research sphere; by facilitating 
more 'serendipitous' collaborations among CRC members, it was hoped that 
innovative approaches to integrating different research under common frameworks 
would emerge. 
These two different contexts of change, academic development and socio-political 
change, were not independent. Implicit in the desire to further integrated research 
within the Centre was the further aim to develop integrated products that would be 
useful to managers and policy-makers. Consequently the immediate academic aim 
'fed through' to the CRC's ability to influence decisions beyond the academic realm. 
In su1nmary tl-1en, both strategies recognised that a purely technical approach to 
/ 
producing the best science was insufficient on its own to bring about change 
outside academia-it even hampered the CRC researchers' abilities to do innovative 
work that crossed the 1nany boundaries ·within science. These two contexts of 
change, academic and socio-political were connected, as it was perceived that the 
latter would be facilitated by more integrative science. 
Story 2. The Coastal CRC and the South East Queensland Study 
Coastal research in South East Queensland is a lively and complex scene. 
Biophysically tl-us area consists of several rivers, that flow either into the Brisbane 
River, which itself flows through the city of Brisbane and into Moreton Bay, or 
directly ir1to Moreton Bay. The population of the South Eas t Queensland area is 
about 3 million, witl1 high population growth in the coastal areas. Industrial 
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pollution, eutrophication, and a range of ecological probletns have been identified in 
the area, with some areas unsafe for recreational use. In addition, in recent years a 
significant population of dugong (a sea mammal similar in size and appearance to a 
manatee, listed as 'V1..1lnerable' by the \Vorld Conservation Union, IUCN, 2002) took 
up residence in the outer I'v1oreton Bay. In 1994 the first stages of the Moreton Bay 
Study, later the South East Queensland Regional \Xlater Quality and Management 
Study (the SEQ Study), commenced. This was a large-scale research program aimed 
at generating the understanding that would ultimately allow the authorities to 'clean 
up' the South East Queensland waterways. 
The SEQ Study was set up as a semi-independent agency, supported by an alliance 
of 7 local councils upstream and along the coast of South East Queensland, which 
contributed funding and resources for the research. The SEQ Study was a high-
profile research program, which formed the basis of a prominent 'user-friendly' 
public awareness campaign entitled 'Healthy Waterways'. This campaign 
emphasised the implications of the research for how people can contribute to the 
health of the waterways, including a 'Crew-members guide' that gave a series of 
'Report Cards' on different areas in the bay, and used active language to encourage 
people to participate in the implementation of the strategy (Moreton Bay 
Catchment \Vater Quality Management Strategy Team, 1998). 
When the Coastal CRC started, the SEQ Study was already well in to its third stage, 
and had established a strong public profile. It had developed its own administrative 
practices and the politics of the local government councils were already complex. 
The Study had previously used purchaser-provider arrangements, contracting 
research providers on the basis of co1npetitive bid tender to m eet the research 
priorities of the Study. In early 2000, six projects in Stage 3 of the SEQ study were 
preferentially granted to the new CRC, to a total value of around AU$1.4 million. 
This was largely the result of key research leaders of the SEQ Study also becoming 
heavily involved in the Coastal CRC, and lobbying for the Study to support tl1e 
CRC in this way. 
From the outset, the relationship between the CRC and the SEQ Study was 
unsteady. The purchaser-provider model was rejected by tl1e CRC, as it did not 
allow the CRC to have significant input into how the problems were set or how 
they were to be conducted. The problem-framing was carried out primarily by the 
contracting body, the Study, rather than by the contractors, the CRC. The CRC 
preferred to work 'in partnership' with the Study, so tl1at there could be some 
integration between the goals and resources of the CRC \vith the goals of the SEQ 
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Study. However, the Centre's efforts to develop a relationship based on mutual 
negotiation of project planning conflicted \,vith the expectations and established 
ways of managing research of the SEQ Study. 
These problems were exacerbated because the delays in granting project funding 
referred to in Chapter 7 impacted upon the SEQ Study heavily, as their own 
milestones and deadlines were threatened by the CRC's delays. Some researchers 
who were caught between the organisations were highly frustrated with the CRC, 
with one even tendering his resignation from the CRC. This was not accepted, 
reportedly on the basis of contractual commitments. (fhat researcher did resign 
successfully about 12 months later.) Poor communication bet\-veen the organisations 
fuelled disenchantment on both sides. 
Despite these problems, the relationship persisted. As the CRC's technical project 
management systems began to operate effectively, the projects (some of which had 
already begun without CRC financial support) settled down to work. Relationships 
calmed, and many of the problems were resolved. Eventually, in late 2001, the CRC 
appointed a new coordinator to liaise directly between the CRC and the Study. 
Frorn this point, it was hoped that work would begin to build at a rapid pace. 
Social/ technical divide 
In terms of social and technical forms of integration, and the connections between 
them, this story illustrates an instance where the technical integration bet\-veen the 
CRC and the Study, the benefits of which were not questioned, almost gave way 
under the collapse of socio-administrative aspects of their relationship. The 
categories of 'purchaser' and provider' became contested ground, as the CRC felt 
that being a 'provider' rather than a 'partner' was inappropriate to their goals. The 
description closed off opportunities for the CRC to contribute to how the problems 
were framed, which limited the ways in which the work could be conducted and the 
benefits that the CRC could get fron1 doing the research (apart from the external 
funding). For example, 'science for science sake' ,vas actively excluded, as it was 
quite clear that the Study were not interested in supporting or participating in the 
production of academic papers and other conventional research products. 
One of the most significant points of this story is that the relationship between the 
two groups persisted, despite considerable conflict and acrimony, indicating that the 
'integrative' structure of the Management Study Areas served to hold the 
relationships together. The forrnality of the Centre's commitment to these Areas-
that they were written into the CRC's contracts, that they had been sanctioned by 
the Board, and so forth-meant that the CRC could no t walk away. Similarly, o f 
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course, the SEQ Study was firmly entrenched in the same area, and was a highly 
desirable partner to the CRC as they were a key link between the research and local 
government decision-makers. However, in this instance, the formalisation of the 
relationships meant that the shared commitment was far more structured, more 
forceful than 'organic'. While this sufficed to see the relationship through the crisis 
described in this story, it was only when the person who was dedicated to working 
between the organisations was appointed that 'real' social cohesion-trust, respect, 
etc.-could start to be rebuilt. 
Implications for integration 
The SEQ Study offered the CRC two important opportunities. One was the 
opportunity of funding some major research projects that the Centre on its o-wn 
would not have been able to undertake. The second was the opportunity to bring 
about change in this particular area of Queensland. Consequently the collapse of 
social relationships between them threatened the possibility of a partnership that 
could be highly productive both in terms of the technical work the Study would 
fund, and in terms of the en tree they could grant that work into local decision-
making arenas. 
Essentially, ,vhile it may have been possible for the CRC to sever ties and do some 
of the research independently (if alternative funding sources could be found), 
si1nply doing the research vvould not have ensured it would be taken up by 
managers. The SEQ Study, by setting a research agenda that had been devised in 
consultation vvith the local councils and agencies, had created research scenarios in 
which the science could be integrated into policy and even directly into 
management. In other words, the SEQ Study had already done a lot of the 'leg-
work' in matching the socio-political management scenarios-the things policy-
makers or other resource managers wanted or needed to know about their particular 
coastal environment-with a technical research issue, through the commissioned 
research projects. However, just as importantly, they had built a social network of 
local resource managers who had been involved in their process and were 
committed (perhaps loosely) to change on the basis of the research outcomes. 
In su1n1nary then, for the CRC to have influence and be able to bring about change 
in the management of the SEQ area, they needed to build a workable relationship 
vvith the SEQ Study. While the formal agreements could 'stand in for' genuine 
social cohesion (including trust, respect, etc.) in holding the relationship together 
over the short tenn and thereby allow the technical ,vork to com1nence, over the 
longer term this was not likely to be sustainable. Yet the main point of the 
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relationship itself was a way for the CRC to gain access to existing opportunities for 
achieving change in the SEQ area. 
Story 3. The Fitzroy River project 
The Fitzroy River project was supported by the Coastal CRC, and led by a 
researcher based at CSIRO in Canberra, Australian Capital Territory. The research 
location, the Fitzroy River, is a major river system located in Central Queensland, 
some 2000 kilometres to the north-west of Canberra (by road). The project team 
was comprised of six researchers who were located throughout Australia. Locally, 
the research was supported by the Coastal CRC's Management Study Area 
infrastructure based in Rockhampton. This mostly consisted of two staff members 
(later expanded to three) who were primarily employed by the Queensland 
Department of Natural Resources, and a vehicle. Other local resources could be 
negotiated through the Management Study Area Coordinator. 
In many respects the Fitzroy River project was quite conventional. Its goals were 
overwhelrningly scientific, although they did acknowledge management applications: 
" ... to develop a quantitative understanding of the dynamics of carbon, and major 
nutrients in the estuary and to quantify the major inputs of nutrients and sediment 
to the estuary [designed to] underpin the construction of quantitative predictive 
models to aid in resolution of these complicated land management issues." (Ford, 
2001). The research was instigated by initial negotiations between CSIRO and the 
Coastal CRC in the early stages of the CRC's planning. 
Early in the development of the project, so111e limitations became apparent. In 
particular, to be able to account for the tidal variability of the river system, the 
researchers needed to have automated measuring equipment in the river over longer 
periods of time than the research team or Fitzroy support staff could commit. As 
data were in large part collected using expensive scientific equipment, and risks of 
vandalisn1 and theft meant tl1at these instruments could not be left unattended, it 
was initially thought that the data collection period would be restricted to when the 
research team was physically present, not only in the region, but on the river. Given 
the geographic dispersion of the research team noted earlier, team visits were 
infrequent, so data collection would like\,vise be sporadic. Also, having a research 
boat on the river was expensive, and other commitments of the research team 
meant that having a researcher constantly in the field, especially in this relatively 
re111ote location, was not possible. 
Given this situation, the project leader searched for \vays of collecting the data while 
the actual project team was away. \Vith the aid of a network of other researchers 
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well established in the area, the local fishing comtnunity was asked to help by 
keeping the scientific equipment and taking it out on their much more frequent trips 
along the river. By the account of the project leader, the fishers they approached 
were keen, enthusiastic and "utterly reliable" in this task. They were shown how to 
calibrate the instruments and collect the data-in effect 1naking them pseudo-
technicians in the project. 
\"Xlhile the local people were becoming involved in the research, the researchers were 
simultaneously becoming involved in the local community-there was a reciprocal 
process of membership going on. From understanding and sharing jokes and banter 
to 1neeting people in the supermarket, the project leader was also learning how to 
beco1ne a member of the local community. For example, there were often jokes 
made about his status as a esoteric scientist: "I used to bristle at that, but now I 
realise they were just having a lend of me." Similarly, he \Vas invited to participate in 
local cultural practices, perhaps as a 'test' to see how far the newcomer ·would cross 
the boundaries. The project leader recalled the fishers offering him 'rum on the 
rocks' at seven in the morning (rum drinking is a celebrated pastime in Central and 
Northern Queensland): "I had to refuse, but they think I'm a bit of a wimp, I dare 
say." These accounts highlight the negotiative, mutual engagement that 
characterised the process of participating in both research and local comtnunities 
simultaneously. 
The success of this early collaboration with the local fishing community led the 
researchers to try to expand their network of data collectors later in the project. At 
the conclusion of my study, the project leader was negotiating \vith otl1er members 
of the fishing comrnunity, and was confident they would be able to expand their 
data collection significantly. The original fishers were reportedly 'proud of their 
involvement', and keenly interested in the outcomes of the project. In the words of 
the project leader "we couldn't do it witl1out them". 
The social/ technical divide 
This story illustrated that the right technical information flow-the data collection 
on tl1e river was crucial to the group achieving the scientific goals of the research-
could be achieved by good social relationships with the local community. However, 
this project did not use any formal 1neans for developing their relationship across 
the boundaries, relying rather on pragmatic needs, local contacts and the good will 
of the local people involved. The reliance on good \Vill (the fishers were not being 
paid, for example) highlighted the 'socialness' of this arrangement-the fishing 
community could easily have \valked away if they felt inclined to do so. 
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Implications for integration 
The implications for integration of this story are interesting as this was, largely, an 
academic research project. Consequently, in this case the commonly assumed model 
tl1at science flows through to bring about changes in local communities was turned 
on its head. The participation of the community led to a change in \-vhat was 
scientifically possible. In other words, by integrating the team's technical needs with 
their social participation in the community, the opportunities for the research 
project to achieve academic change were enhanced. 
Story 4. The 'Core sites' controversy 
At their 2001 Annual Science Meeting, the Greenhouse Accounting CRC was 
seeking ways to facilitate more 'integrated' research outputs. At that meeting several 
researchers proposed one way of achieving that would be through the CRC 
developing 'core sites'. Core sites were physical locations where several different 
research projects could be carried out simultaneously. This would, it was argued, 
allow researchers to cross-check across research results, and to construct models 
that could incorporate scientific information from the microscopic to the ecosystem 
scale. Witl1 the research dispersed across different sites, it was difficult to estimate 
differences attributable to the varying locations, which increased the uncertainty in 
modelling. 
Most people involved applauded the idea of core sites: it reduced scientific 
uncertainty and facilitated interdisciplinary collaboration. Importantly, it was also 
viewed by many as a way of building social cohesion among the CRC researchers, 
which, it was generally agreed, was under-developed in this Centre. Social cohesion 
would, in turn, facilitate more collaborative, interdisciplinary work, as people got to 
know each other better. 
The particular site that had been suggested was open woodland in central 
Queensland, as tl1ere had already been some relevant research carried out there that 
could be incorporated or serve as a basis for further research, and because open 
woodlands were a significant ecosystem type in terms of carbon accounting and 
land management. It also served tl1e political purpose of reducing the appearance of 
the CRC as being 'Canberra-centric', that is, \-vitl1 most of the resources 
concentrated around tl1e CRC headquarters. Efficiencies could also be gained as 
technical staff stationed at the core site could assist several different CRC projects at 
once; infrastructure could be used to support or service all tl1e research in the same 
place. Also CRC researchers would regularly meet in person on site rather than 
having to travel or settle for teleconferencing. 
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Several issues were raised over the course of the discussion that placed the scientific 
processes in a larger framework of resource allocation, relationship building, safety 
and capability. For example, a significant argument centred on the role of technical 
staff to be based at the core site. It was clear that at least two people "\Vould need to 
be stationed at the site on a continuous basis, for occupational health and safety 
reason s. This would require a significant investment in infrastructure-
accommodation would need to be provided, for example. Questions were also 
raised concerning the ethics of placing people permanently in isolated areas to 
support scientific work. Several CRC participants believed that this was not tenable 
on the grounds that isolation was often very difficult for people to cope with, even 
when two people were placed there. 
The proposal was debated at some length. Although the final decision rested with 
the Board, their consideration was reportedly strongly swayed by the views of the 
researchers. The researchers were concerned with cost-while it may have been 
more efficient to have some infrastructure on site, those gains were mitigated by the 
estimated costs of getting researchers to and from the sites, the costs of housing 
two technical staff there, and the costs of moving established research projects to a 
new location. In addition, several participants regarded the hoped-for social benefits 
as uncertain. \"Xfhile a core site may offer opportunities for social interaction when 
all the researchers were there, it \Vas acknowledged that researchers were unlikely to 
spend large amounts of time at the site, and coordinating teams so that they were 
there simultaneously would be difficult. So while the potential for the core site to 
enhance social interaction among researchers was acknowledged, it was unlikely to 
be fully realised. 
H ence the idea was rejected. 
The social/ technical divide 
The physical location was to provide a fundamental link between the information 
flows and the building of social relationships. In terms of improving the flow of 
information across disciplinary categories, sharing the same location was a strategy 
to reduce the indeterminacy between them. For example, shared physical location 
eliminated several types of variability across research projects, including climate 
(rainfall, temperature, etc.), soil types, vegetation types, management history and so 
on. While tl1ere was no guarantee that different researchers would concur over the 
interpretation of their results, at least there was a degree of physical sameness from 
which any discussions could proceed-the boundaries of the jigsa\v puzzle pieces 
were m ore sharply defined. Hence although the boundaries between disciplines 
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were not abolished or rendered insignificant by having research based in a common 
space, they would be rendered more visible, and more negotiable. 
The connections between these technical considerations and the socio-political ones 
presented a more complex picture. Indeed, the social argu1nents tended to remain 
fairly vague in the discussion, but they appeared to be based on the notion that joint 
field work creates a link that between work life and social life. Under field 
conditions (particularly isolated field sites, such as the one proposed) the strict 
co-location in space and time means that people need to rely on each other for 
social contact. Along with their research work activities, other activities-including 
coordinating food and cooking, washing dishes and keeping the site clean and 
safe-also needed to be done. In short, prolonged field work creates alternative 
spaces for people to get to know each other 'as people', not solely as researchers or 
professional colleagues. 
Implications for integration 
This story, like the former one, was primarily concerned with integrated technical or 
academic outco1nes, and so begs the question of 'why bother getting to know 
people?' The social aspects of the core site proposal were widely held to be central 
to its merit, which indicate that it was also widely believed that improved social 
relationships among the researchers would facilitate the desired academic change. 
There was some degree of melding between social integration and technical 
integation-lack of trust among individuals at the socio-political levels, which was 
significant in the early days of this Centre-was largely indistinguishable from lack 
of trust i.n their \Vork. In this case, because of the complex prior histories of many 
of the participants, gaining social trust became a prerequisite for developing 
effective working relationships. 
However, there was also a further step. The concern of the proposal was largely to 
reduce uncertainties across scales, so that the ultimate large-scale 1nodels were as 
robust as possible. While there is clearly a basis for this in terms of academic 
change-the more technically coherent a model is, the more immune it will be to 
peer criticis1n-there was also a political eletnent in terms of the Centre's capacity 
to influence and bring about change. The wider the support for any particular 
1nodel fro1n researchers both \vithin the CRC and outside it, the more likely it 
would be to be used in policy-making. In other words, the social trust built in the 
CRC could then reinforce the technical merits of the integrative work, by 
supporting claims for the trustworthiness of the technical mode! outside academia, 
thereby enhancing the Centre's ability to use the n1odel to influence decisions. 
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Story 5. Decision support 
In tenns of connections across scientific boundaries, the Coastal CRC as a whole 
presents an extremely complex picture. In tenns of the relationship between science 
and action, though, one particular story stands out. It is their development and use 
of a Multi-Objective Decision Support System (MODSS) for coastal management. 
The MODSS has been introduced in Chapter 4 as one of the key components of 
the Centre's efforts to achieve integration. It is a flexible, co1nputer-based technique 
that can incorporate different variables to facilitate cooperative evaluation of 
different 1nanagement scenarios. Scientific information can be 'built in' to the 
system, and social, economic or other variables can be added as stakeholders see fit. 
The MODSS had been a central concept in the CRC since its original proposal. 
(The theme that was later expanded to 'Decision Frameworks', to incorporate other 
integrative approaches, was originally formulated solely in terms of the MODSS 
(Anon, 1998).) The idea was that the MODSS would be able to incorporate most of 
the research results generated within other CRC programs, as a basis for 
community, government or industry decision-making. As such, it sat at the pinnacle 
of the research theme triangle, illustrated in Figure 4.2, and was one of the Centre's 
flagship projects. 
The MODSS project in the Coastal CRC illustrates the use of technical modelling 
approaches to integrate information for decision-making, connecting research and 
action. MODSS was seen by the researchers as a tool for 'rationalising' complex 
decision scenarios through formalised, visible processes. In this \vay, it aimed to 
provide a technical vehicle through which scientific, social and economic 
information could be integrated, and thus provide 'integrated outcomes' to users. 
At the 2000 Annual Workshop, this assumption was tested as the flagship was given 
a dry run, in the form of a 'fish-bowl' role-play presentation by the project team, for 
the other CRC researchers and visiting stakeholders. They aimed to demonstrate 
how the MODSS process could be used, both to help researchers visualise how they 
could provide input into it, and to show stakeholders how it could be applied in 
decision-making scenarios. A prior project had been adapted to illustrate that the 
MODSS process could highlight the different benefits and costs of alternative 
decisions, and that community and industry input could be incorporated in 
structured ways. The role-play was the final presentation before morning tea. 
The response from the stakeholders was rather lukewarm. The amount of work that 
would need to go into engaging in the process fully was considerable, in terms of 
ti1ne and effort, and it was not iinmediately obvious which decision scenarios might 
warrant that. The ability of the sys tem to incorporate and appropriately account for 
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all the important factors was also doubted. For example, following the presentation, 
one of the local stakeholders who had attended commented that the risk with this 
kind of approach was that groups could go through such a convoluted process and 
"it will still give you an answer that's just garbage." In other words, people were 
sceptical that in formalising decision-making through the use o f the MODSS would 
be sufficient to capture the full complexi ty of the situation ( or overcome political 
interests and hidden agendas). Nevertheless, researchers who had used similar 
sys tems before recalled occasions where it had 'opened the eyes' of influential 
decision-makers to alternatives they would not have otherwise considered. 
The social/ technical divide 
In effect, the MODSS was an attempt to extend the 'technical' domain of decision-
making to incorporate the social, to bring them together under a single (technical) 
framework. By offering a structured process it certainly sought to improve the 
transparency of decision-making, and reduce the need for inter-personal trust and 
respect. If the technical process was trusted and respected, then individual differences 
became (in theory) irrelevant. However, encouraging trust in the process was, as the 
fish-bowl example showed, a highly social exercise in itself. In other words, the 
MODSS did not integrate the social processes into the system, but rather shifted the 
social burden o f trust from trust among the co-participants to trust by the co-
participants of the researchers who were guiding the process. Categorising political, 
social and cultural values alongside scientific and economic values is itse!f a social, 
political and cultural challenge, as well as a technical one. 
Implications for integration 
In this s tory, integrating social and technical issues under the same technical process 
sought to provide a unified, unequivocal force for change. In the ideal situation, the 
MODSS would suggest a clear course of action based on carefully weighted social, 
economic and environmental factors. \v'hile this was acknowledged within the CRC 
as an uncomn1on scenario, it did happen, and could sometimes be a highly effective 
way res earchers could contribute to change processes . However, it was quite 
different from the conventional process whereby researchers would attempt to 
persuade decision-makers to take a more desirable course of action, or would 
respond to a decision-maker's defined 'information need', to one where the 
scientists are deliberately placed on an equal negotiative footing with others who 
have an interest in the outcornes of the decisions . 
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Synthesis: what do these stories mean for integrated research? 
These stories have illustrated different occasions or events where the technical and 
social strands of integration, identified in Chapters 6 and 7 as being predominantly 
conceptually separate, came together in research practice. It was suggested that 
these events could yield insights into different categories people used to make sense 
of coming together through integrative research. 
Apart from illustrating the interconnectedness of the social and technical aspects of 
research, each of the stories is quite different. Yet in terms of integration, the social 
and technical aspects came together through the various ways in which the 
researchers sought to bring about change. Change, of course, is a very broad 
concept, and one that is often relegated to the narrow sense of "relevance criteria" 
for grant applications or similar. However, these stories illustrate some of the 
diversity and complexity of different ways in which integrated research can be 
construed as bringing about change- making a difference-that can be synthesised 
into an overarching integrative concept. 
The common theme dra\vn out of tl1ese stories ,vith respect to integration is that of 
how people construed and participated in (or sought to participate in) change. That 
integrated research aims to bring about change virtually goes without saying-why 
would it be otherwise? The time and resources involved in integrated research 
suggests there has to be a payo ff of some sort. However, as these stories have · 
shown, the assumptions behind how research achieves change are complex and 
varied. They are obscured as a 'goes-\vithout-saying' aspect of integrated research 
activity, and ye t central to its purpose. Consequently the remainder of this chapter 
\Vill seek to clarify tl1e role of change in integrated research. 
Action contexts: bringing about change 
The stories illustrate tl1at it made sense for the various partners to cooperate in light 
of how they understood their cooperation could achieve change. This has been 
described else\vhere in this tl1esis as an 'action context'. Action contexts are the 
different, changing milieus in ·which people can shape, influence and change 
activity-d1eir own or that of others. The understandings of action contexts in each 
of the stories ranged from tl1e micro-level of how their direct partners can bring 
about change, as in the case of tl1e Fitzroy fishers story, to the global political arena 
that extended well beyond direct partners, as in the Greenhouse Accounting CRC's 
strategic planning. 
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Consequently, within the general notion o f action contexts, there were several 
different pathways to change that can be identified in the stories . 
On-the-ground change 
Perhaps the most iinmediate sense of change in environmental research is on-the-
ground change, changes in management or practice based on scientific research that 
directly affects the biophysical environment. The persistence of the relationship 
between the SEQ Study and the Coastal CRC was largely based in their shared 
understanding of the context of on-the-ground change. In Australia, many 
in1mediate coastal management decisions are the domain of local governments and 
their authorities, including, for example, the location of ne,v housing developments, 
and the 1nanagement of se"\vage and stormwater. The SEQ Study had direct links to 
many of these authorities in the district, and the authorities relied on the SEQ Study 
to provide them with the best scientific advice. Consequently, by integrating their 
goals and resources with those of tl1e Study (via the contracted projects), the 
Coastal CRC could effect direct, on-the-ground change. 
Similarly, the MODSS process being developed by the Coastal CRC also sought to 
influence decisions that would have on-the-ground iinpact. It was based on the view 
that many environmental decisions are stymied by a lack of transparent engagement 
with stakeholders and failure to grapple with technical issues. In dealing with both 
the technical aspects of complex environments, and the social aspects of decision-
making about those environments, the MODSS served as a framework within 
which the two could be formally reconciled to generate robust decisions that would 
bring about change. 
This action context is , in some respects , a panacea for environmental research. 
Many would argue that the whole point of environmental research is ultimately to 
influence the ways in which we act on-the-ground. H owever, this was not the only 
pathway to bring about change. 
Political change 
The second obvious category is political change. The Greenhouse Accounting 
CRC's Strategic Plan was a prune example of placing an entire research program 
"\vithin the context of global political negotia tion and change. It was based on a view· 
that tl1e research needed to be relevant to the political commitments of the Federal 
Government, which in turn was shaped by the international Kyoto Protocol 
negotiations. The flexibility that was built into the plan reflected the uncertainty of 
that political context. 
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The Greenhouse Accounting CRC had clearly positioned itself, through its earliest 
mandate, within the national and international political context. They aimed to 
influence high-level political decisions, both within Australia and, through their 
senior researchers' extant connections \,Vith the Intergovernmental Panel on Climate 
Change scientific panels, internationally. This strategy had the potential to yield 
change on a large scale, but was perhaps less certain than the smaller-scale, on-the-
ground change favoured by the Coastal CRC. 
Academic change 
A third action context was academic change. Despite the emphasis on the 
applicability of research outcomes, both CRCs were engaged to some extent in 
relatively 'pure' academic projects. In the Greenhouse Accounting CRC, the core 
sites proposal was one of these. It aimed to combine the social and technical aspects 
of engaging in research, largely to generate stronger academic research outcomes. 
Similarly, the Fitzroy River project was predominantly academic. There were no 
immediate implications for the fishers who \Vere involved; rather, the project sought 
to fill a significant gap in the scientific understanding of ho\,v such large tropical 
river systems ·worked. This project was remarkable for the researchers ' ability to 
maintain the interest and commitment of the fishing community to their project 
when there \Vas no obvious gain for those volunteers. 
The academic research was not, however, isolated from political change, nor \Vas 
political change isolated from change on-the-ground. These stories also offer some 
insight into how these categories of action context may interact. 
'Relevant' research and action contexts 
These categories of action contexts are each grounded in some notion of 'relevant' 
research; what it is, how to do it, and how it is most likely to bring about change. 
The idea of relevance currently pervades science, especially \Vith respect to justifying 
requests for funding, but as yet the concept has received little serious attention. 
Assumptions about relevance are deeply embedded in integrated environmental 
research, and the tangles these assumptions can form are rarely articulated explicitly 
by research participants. The idea of different categories of action contexts o ffers a 
basis for a more detailed and systematic understanding of relevance, each \vi th 
different implications for funding and the ways in which research can lead to 
change. 
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Interactions 
Yet these categories of contexts are not isolated units-as the stories have shown, 
they also interact. Understanding and articulating these interactions further untangle 
the assumptions of relevance, and can give greater depth to negotiations of the 
relevance of integrated research. 
These are illustrated in Figure 8.1. 
Relevant 
research 
Fuhd_ing 
· • .. 
Figure 8.1. Pathways to change. 
·· ······ 
Academic 
change 
On-the-ground 
change 
Political 
change 
The direct effects between attempts to do relevant research and the three identified 
action contexts are indicated in Figure 8.1 by the heavier arrows, with the potential 
for funding noted by the dotted arrows returning resources to the researchers. 
As noted in the previous section, change on-the-ground can be regarded, in a 
general sense, as the ultimate aim of environmental research. However, connecting 
research \vith specific on-the-ground action contexts often linuts the scale at which 
the action takes place-while there are some managers responsible for large tracts 
of land or water resources, or large single point source pollution impacts, in many 
instances environmental degradation is the result of the dispersed actions of many 
individuals. These 1nore dispersed actions can be altered by regulatory change or 
other incentives, such as economic sanctions or bonuses, which are the domain of 
various levels and types of governance. Hence there is a link bet\veen the political 
action context and change on-the-ground. In these stories, for example, the ability 
of the Greenhouse Accounting CRC's researchers to effect change largely lies in the 
translation of shifting political thought into effective policy that will change the 
ways in which citizens and land managers act. This is illustrated \vith the lighter 
arrow between political change and on-the-ground change in Figure 8.1. 
Si1nilarly, academic change is linked to other action con texts, particularly political 
change. It is widely held a1nong the research co1n1nuni ty that research is n1ore likely 
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to have influence in political circles if it can be shown to be credible, either by virtue 
of the reputations of the researchers involved or by being robust to challenge. 
Consequently, the Greenhouse Accounting CRC's decisions to invest heavily in a 
fairly conventional research progra1n, supplemented by collaborative and outreach 
activities, can be understood with respect to their capacity to bring about political 
change. The senior researchers and managers in the CRC were well aware of the 
controversial nature of greenhouse politics, and that 'radical' approaches to 
integration would be unlikely to yield action as they would be more politically 
contestable than conventional approaches. The efforts to reduce uncertainty in their 
models, exemplified by the core sites proposal, was not merely an 'academic' 
exercise, but a political one. This connection is also indicated by a light arrow in 
Figure 8.1. 
Analysing research practice according to the different action contexts that were 
targeted by researchers serves as an overarching way of contextualising the diversity 
of approaches to integrated research that crosses the social/ technical divide. The 
connections between research and the ways it can bring about change are part of 
the underlying suite of assumptions that frame the practice of integrated research. 
Analysing the1n through a structure such as that illustrated in Figure 8.1 can offer 
some insights into how and why different interactive approaches may or may not 
achieve the change they aspire to. Yet it also raises another swathe of questions. 
How can research planners more deliberately bring joint consideration of technical 
and social contexts into their development of integrated research projects or 
programs? Ho\,V can different action contexts be targeted? How can integrative 
processes be designed? These questions fonn the basis of Chapter 9. 
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From action contexts to infrastructures and trajectories 
The stories in Chapter 8 illustrate that the practice of integrated research can be understood as processes of change with respect to different action contexts. The relationships between research and different types of action contexts were proposed as one way of beginning to unpack the tightly tangled knot of 'relevant research'. However, as the stories also showed, action contexts are not static states of affairs populated by people waiting for research to guide their decisions. They are also dynamic, changing and shifting over time. Likewise, of course, research is not a predictable linear process, but a journey of surprises and adaptation. So, while it \vould be a relatively siinple process to assess tl1e current state of affairs m any given action context and work towards feedmg into or influencmg that, by the time the appropriate research is conducted the context may have changed beyond recognition. This was clearly the scenario facing the Greenhouse Accounting CRC, for example. 
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Consequently tl1is Chapter will focu s on the dynamics of ongoing relationships 
between research and action. In it I will draw on some theoretical concepts that can 
help expand the notion of action contexts changing over time, and how tl1is could 
be developed into a platform for negotiating, articulating, and planning integrated 
research. The two concepts I will use are infrastructures and trajectories. I will first 
discuss these in relation to conventional science, specifically, and then expand the111 
to draw out their relevance to integrated research. 
Science as information infrastructure 
Science as an institution can be described as an information infrastructure. An 
infrastructure in this sense is a high-level structure of established philosophies, rules, 
techniques, criteria and more that have over tune developed into an order, a suite of 
routines, rules and expectations that at once help to define what science is and fade 
invisibly into the background. Bowker and Star (1999) describe infrastructure as: 
being necessarily embedded into the activity of doing science, invisibly supporting 
research across a range of tasks beyond a single event or practice; learned as a part 
of becoming a member (scientist); both shapes and is shaped by conventions of 
practice; embodying the standards by which science is judged; having an inertia that 
resists change and perpetuates the strengtl1s and weaknesses of the structure 
through time. (adapted from p.35). However, change is possible through internal 
incremental negotiation and adjustment. In other words, information infrastructures 
are interconnected co111municating structures that allow participants to classify, 
assess, and relate activity to a larger conceptual and practical schema. An 
information infrastructure does not dictate actual processes at the level of activity, 
but rather can be understood as a matrix \vithin which individuals or groups or 
organisations practice to be counted as doing science. 
Research as trajectories 
Like their biophysical counterparts (consider, for example, urban infrastructures) 
information infrastructures are not static, but are continually changing over time. 
Bowker and Star (1999) suggest that this process of change can be usefully 
conceptualised using the metaphor of 'trajectories'. Witl1 respect to research, then, 
the unfolding of activity over time forms a 'research trajectory'. Trajectories are not 
the only way that the temporal dimensions of research have been conceptualised, 
nor is the way the concept is used here the only possible way of using it. Two 
significant literatures will be briefly discussed before outlining the ways in which the 
idea of research as trajectories is articulated here. 
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The mangle of practice 
In one of the few major sociology of science works to place time at centre stage, 
Pickering (1995) has discussed the temporal dimension of research extensively. His 
main concern is the ongoing relationships between researchers and the material 
world they study, in particular, how research and the material world come together 
in the creation and use of scientific instruments and machines. In his view, research 
practice is a "temporally emergent" combination of human and material agency. In 
other words, and to oversimplify, science is brought about by the combination of 
researchers' activity and the subjects they study, and the outcomes are not 
predetermined by either, but are a product of the ongoing interaction. While he 
does not use the metaphor of 'trajectory', the sense of temporal emergence indicates 
a very similar concept. He describes this dynamic interaction as an ongoing process, 
where "The practical, goal-oriented and goal-revising dialectic of resistance and 
accom1nodation is . .. a general feature of scientific practice." (pp. 22-23). 
As noted at the start of this thesis, this study was primarily concerned \,vith the 
relationships between people, not between people and (to use Pickering's 
description) the material \vorld. As discussed in Chapter 3, this does not imply that 
such relationships are regarded as insignificant or misguided (as the more extreme 
sociologists of scientific knowledge are wont to claim, see Chapter 2, pp. 30-31). 
Rather, in this thesis I have taken the more m o derate stance that research is 
inevitably a product of interactions with both the material world and the broader 
socio-political world. It is the latter that have been the focus of this study, and in 
this sense that the issues that have emerged here complement, rather than 
contradict, Pickering's work. 
Research as an economic-technological trajectory 
The idea of research as a trajectory does already exist in an alternative body of work 
to the one I \Vlll be drawing on in this chapter, namely in the evolutionary 
economics, or 'new institutional' economics sphere. In this literature, research 
trajectories are defined as paths of technological development that are shaped by 
significant past discoveries, but are not determined by them. They are constrained 
by trade-offs between economic and technological factors (Dosi, 1988). 
Aeronautical research, for example, has operated along two trajectories based on 
propeller and jet propulsion technologies. The available paths of innovation and 
technological development are dependent upon what has gone before, but are also 
dyna1nic and open to new breakthroughs (see, for example, Hall, 1994). 
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As a subset of economics, the key concern of this literature tends to be the 
dynamics of the relationships between innovation-in the form of technological 
problem-solving-and economic performance (although the concept of 
technological trajectories has also been discussed with respect to their role in 
sustainable human development, see Ausubel and Langford, 1997). The concept of 
a research trajectory is suitably macro-economic, or at least sectoral or industry-wide 
in scale. In some respects, then, this can be regarded as a macro-economic version 
of Pickering's micro-sociological concern, that of the relationship between human 
systems and technology-based systems. 
Both of these literatures emphasise the key features of the idea of trajectory: 
constrained, but not pre-determined, movement through time. While these offer 
different perspectives on the temporal unfolding of research in practice, the first 
with respect to the micro-level human-material interactions in relations to 
machines, and the second at the macro-level of innovation and economic growth, 
neither are sufficient for articulating the social processes that cross the no-man's land 
between technical and social dimensions of research. So, while they are largely 
complementary to this study, these conceptions of trajectory and time are not used 
here. Rather, this study draws from a third literature that does focus on human 
social interactions. 
In this study 
In this study trajectory is being used in much the same way as \X/enger (1998) and 
Strauss and Corbin ( cited in Bowker and Star, 1999) use it, as biographical. 
Biographical trajectories are individual, in the sense that they are concerned with 
how people make sense of their activities and practices, but also inevitably social as 
communities provide models for how individuals can negotiate their own 
trajectories. As \"Xlenger (1998) describes it: "The past, the present and the future are 
not in a simple straight line, but embodied in interlocked trajectories. It is a social 
form of temporalit:y, where the past and the future interact as the history of a 
community unfolds across generations." (p. 158). For example, a person can 
simultaneously be a parent, a worker, a colleague, a sportsperson, and so on. These 
can be more or less separated (worker and colleague are closely intertwined; worker 
and sportsperson less so, unless in a sports team of work colleagues!), more or less 
punctured as life events in1pact on one or more trajectory (as when retrenched from 
work). Each of these intertwines individual action and social settings \vithin which 
that action takes meaning. 
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In the context of integrated research, this biographical trajectory is a way of 
recasting the hat-juggling concept; researchers are simultaneously scientists, 
members of a local community, politicians and advocates, and can emphasise any 
one of these trajectories according to the circumstances at hand. More broadly, it 
offers a way of analysing and articulating the work that is required to reconcile these 
different demands that lie at the heart of the tensions between the concepts of 
integrated research as technical or social. 
However, when combined with the concept of infrastructures, the concept of 
trajectories also offers a way of approaching the dynamics between institutions such 
as science and the individuals, groups, and organisations. These institutions have 
their own trajectories that are (to keep the picture simple for the moment) 
contained within these larger, infrastructural trajectories, for example, a university 
must conform to the accepted and recognised rules of 'good research'. This is 
illustrated in Figure 9.1 . 
..__ 
0 
(/) 
Q) 
::J 
a:: 
---------Time----------
Figure 9.1. Research trajectories. 
' conventional research 
..,,,.4-f- boundary-crossing research 
influential research 
In Figure 9.1 the solid thin lines indicate individual trajectories that conform to the 
rules of the science matrix or boundary ( conventional research), and hence reinforce 
the direction and 1nomentum of the scientific infrastructure as a whole. In contrast, 
the thick solid line indicates that some particularly strong trajectories within the 
infrastructure n1.ay exert pressure for change. This can potentially destabilise the 
infrastructure and, over ti1ne, generate a shift in direction. The emergence of the 
logical positivist philosophers in the 1920s and 30s may be one such trajectory; the 
develop1nent of post-modern thought may prove to be another. 
This concept of a larger infrastructural trajectory made up of smaller ones offers a 
useful way of visualising different approaches to integrated research. Integration 
within the sciences weaves together several previously separate trajectories, and can 
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potentially create a strong new single strand within the science matrix, or unravel 
again, or exert pressure within or outside the scientific institution. 
The dotted line in Figure 9.1 is perhaps more like integrated research that seeks to 
actively work with 'non-scientific' participants, working at the boundaries of the 
matrix. In other words, the rules of science as an infrastructural matrix are variously 
permeable: people operating at the edges may find opportunities to work through 
the gap s in the matrix, escaping from the neat structures into different spaces. To 
push the visual metaphor, integrated research becomes less like an electrical cable in 
which strands of copper are neatly twisted together and all 1noving in the same 
direction, surrounded by an impermeable plastic coating to protect it, and more like 
the wool of a mohair jumper, persistently escaping and going every which way 
despite the best attempts to spin it into a neat, strong strand. 
These fibres do not, however, escape into an infrastructural vacuum, but rather pass 
into new infrastructures, such as government. Indeed, the residual categories of 
non-science that ,vere discussed in the previous chapter can be understood as being 
comprised of many such information infrastructures. It is in this way that the 
infrastructures concept links with the concept of boundaries; each trajectory that 
escapes from science forms a tenuous bridge across the boundaries created by the 
categories we use to label the infrastructures. Integrated research, then, can be seen 
as bringing the scientific infrastructure into contact with other large-scale 
information infrastructures, exploiting the gaps between the respective matrices to 
maintain their own trajectory that is only partially dependent on that of science. 
Hence a shift to integrated research for the researcher is a shift away from the 
certainty of an established and known infrastructure to the uncertainty and 
opportunity afforded by leaving parts of the science infrastructure behind. The key 
point of trajectories is that the judgements that are exercised in hat-juggling to 
manage and maintain relationships within and outside the science matrix do not 
occur in a temporal vacumn, nor solely in an historical context. They are based on 
understandings of the past but made with respect to the anticipated future of the 
trajectories. \Vhile much of tl1.is future is unpredictable, given the indeterminacy of 
the trajectories noted at the start of tlus section, their m omentum offers some 
degree of predictability. \v'ithout tlus the outcomes of all decisions would be 
random, ,vith decision-making reduced not even to guess es but to a lottery. 
Traditionally, within tl1.e matrix of the science information infrastructure, 
predictability is enhanced as the rules are known and shared. \Thi.le these rules are 
followed and the infrastructure itself is not violated, the matrix constrains the 
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possible futures o f any research trajectory. Research that is published in respected 
journals is more likely to be supported by further funding; research that is replicated 
is more likely to withstand criticism frorn peers and become an accepted basis of 
future work, a part of the trajectory. However, research that attempts to integra te 
across infrastructures widens the possibility of future trajectories considerably. The 
research trajectories transgres s the boundaries of the science matrix:, increasing 
opportunities for playing a role in the matrices within which decisions and actions 
are taken, but reducing their conformity to the infrastructure that defines science. 
However, as highlighted in Chapter 8, these transgressions did not result in a 
scientific free-for-all, but invoked the constraints of other matrices, particularly the 
spatial and temporal constraints of action contexts. 
Trajectories of action contexts 
Science is, of course, only one type of trajectory, with its own internal action 
context. Integrating research into other action contexts can then be represented as 
the collision of different information infrastructures. These collisions can be 
smooth and gentle or, under different circumstances, can be rough and violent. 
Either way, two infrastructures interact in the moments of collision, and they can 
twist and manipulate each other according to their own momentum. Science can be 
characterised as having a slow, strong momentum-it resists change and relies on 
the perpetuation of long-term research to contribute to the ongoing 'unfolding of 
science'. Even major breakthroughs or K.uhnian 'paradigm shifts', such as natural 
selection or quantum mechanics, take time to be absorbed and redirect the 
momentum of the scientific institution. In contrast, other institutions are highly 
punctuated, with rapid momentum and sudden shifts. The Australian Federal 
Govern1nent, for example, with a three-year election cycle, exemplifies what might 
be called middle-range rapid change. The strategies and goals tl1at guide the 
trajectories of government bodies tend to be applicable over a two- to three-year 
time horizon, ·within a larger infrastructure bounded by, for example, the 
Constitution. Yet within that three-year period, major policy changes can still occur, 
such as the creation of the Australian Greenhouse Office part-way through the 
Federal Government's first term, in response to the K.yoto Protocol. Policy 
positions can change literally overnight, and the bureaucratic infrastructure that 
supports government, although often portrayed as lumbering and slow, appears in 
practice to be well used to such rapid change. 
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As slower trajectories collide with fa ster ones (slower or faster in the sense of ability 
to change, not passage through time!), the momentum of each exerts a kind of 
power to redirect the other. Bowker and Star refer to this as torque," ... a twisting of 
tirne lines that pull against each other, and bend or twist ... \,/hen all are aligned, 
there is no sense of torque or stress; when they pull against each other over a long 
period of time, a nightmare texture emerges." (1999, p. 27). These concepts of 
torque and twisting offer an interesting framework within which to consider the 
development of integrated research over time. Where there is no major torque, the 
multiple trajectories of integrated research are largely aligned, or exerting only weak 
influence against each other. The Fitzroy River project with its cooperation between 
the researcher and the fishers demonstrates this process-it was not clear that 
employing community-based technicians to carry out the data collection represented 
any breach of the rules of science, and if it was then it was only a minor breach. 
Likewise the data collection activity for the fishers was only a minor change in their 
own routines, and did not impact on their major trajectory of earning a living 
through fishing and being part of that community. As such the joint work neatly 
ducked through the interstices of the aligned scientific and community trajectories, 
tugging a little through challenges such as the jokes about the esoteric scientist and 
straight rum at seven in the morning, and the fisher's capacity to learn to operate 
highly technical scientific instruments. As these little rough patches were worked 
through, the trajectory became even smoother as each settled into a comfortable 
routine into which all the aspects of the joint research activity-trust, friendship, 
reliability, work, cornmunication-were enfolded into a shared practice that 
extended both back-vvards and forwards through time. 
Of course, other encounters are not so smoothly aligned. In other instances 
participants in each infrastructure get caught in the twisting, as each infrastructure 
struggles to have its rules apply. Under these circumstances, parts of the scientific 
infrastructure are discarded, but not all. Parts of the political process are discarded, 
but not all. A new hybrid trajectory emerges, which is temporary and ad hoc, and is 
simultaneously beholden to the rules that form the matrix of each infrastructure and 
able to flex and even ignore those rules as it moves between the two matrices. This 
is illustrated in Figure 9.2. 
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Figure 9.2 Hybrid research/management trajectories. 
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Figure 9.2 illustrates that what are large differences between matrices at first may 
'settle' into relatively minor differences as participants become acquainted with the 
rules of the 'foreign' infrastructure, and establish effective ways of working together 
that reduces the need to flex or break sets of rules. But this is, of course, only one 
of 1nany possibilities-differences could also spiral out of control, for example. If 
integrated research suggests that the established rules of science can be flexed and 
perhaps even broken, the guiding force of a single infrastructure is replaced by a 
range of uncertainties. Under these circumstances, how can decisions be made? 
Survival skills: creating new certainties 
\Vhen researchers atte1npt to weave the infrastructure of science with other, less 
familiar infrastructures, new rules need to be learned or created to restore some 
certainty into a much less certain situation. Researchers in the stories of Chapter 8 
used several strategies to do this. 
The need for speed: timetables 
As 1nentioned briefly earlier, different trajectories 'run' at different speeds , with 
different momentum. An extension of the trajectories construct, Bowker and Star, 
drawing on the work of Julius Roth (1963) use the analogy of timetables . Timetables 
refer to the schedules that delineate how quickly or slowly trajectories expect to 
meet their own goals, how far into the future tl1ose goals are set. Timetables are not, 
it should be stressed, a measure of productivity in which those on a faster timetable 
are necessarily achieving more or working more efficiently. Different timetables suit 
different conditions, just as it would hardly be m ore productive or efficient to run a 
peak hour bus timetable on a Sunday afternoon. 
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It is to be expected, then, that different research trajectories n1n on different 
ti1netables. An academic researcher, for example, is generally considered to have a 
high rate of output if she or he produces perhaps four or five published papers a 
year. In contrast, a parliamentary policy adviser may need to produce four or five 
research reports in a week or even less. A government agency research team may be 
'commandeered' to focus on a particular question of current political import on a 
two-week turnaround, and a Senate Advisory Committee charged with investigating 
co1nplex issues may take a year or more to report on a topic. 
These are not, of course, accidents of institutional tardiness or freneticism. 
Different tasks require different depths of investigation: a rapid assessment by a 
policy adviser to back up a ministerial response in Parliamentary question time is a 
very different scenario to the in-depth analysis required of the Senate Committee. In 
terms of this temporal framework, different trajectories run at different frequencies, 
according to different timetables. However, different tasks are also constrained by 
the perceptions of the time necessary, or available, for them. For example, the rule 
that a doctorate should take three years reflects a dual perception that three years is 
both necessary (to do the job) and sufficient (to do it adequately). 
Coordinating the pace of change 
Consequently, integrated research not only brings together different infrastructural 
matrices like science and government, academia and management, but also brings 
together different paces of activity within those matrices. This can have significant 
impacts on how two trajectories align. This impact was illustrated by the 
relationship between the Brisbane City Council, the SEQ Study, and the Coastal 
CRC, as discussed in the previous chapter. The conflict between the three 
organisations was in large part one of unsynchronised timetables. Delays in 
approving the research funding through the CRC were the result of a participatory 
process that ensured all partners had equal say in the development and signing-off 
of the projects. \"'Vl-1ile this was a reflection of tl-1e CRC's commitment to engage 
partners fully, and was in most respects an astute and effective way of building 
partnerships between those research partners, it was also an inevitably convoluted 
process that simply took a long time. \"Xlhile this may have been appropriate for 
other partners who were sitnilarly easing into new research programs, the BCC and 
SEQ Study were already running according to a very fast-paced timetable. Both 
acadenucs and policy-makers were pushing a tightly-defined, rapid research process. 
Itnportantly, tl1eir own criteria for success were bound up in these timetables. Good 
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research was research done "on tirne and on budget"-all other considerations were 
secondary. 
The collision of the CRC and the BCC and SEQ Study was a planned one; the SEQ 
Study was used as a sort of model in the early days of planning the CRC, in 
particular with respect to the development of the other Management Study Areas. 
As such they were heavily involved in the bid process and onwards. Consequently, 
significant attention had been paid as to how the research capability of the CRC 
could meet the needs of the Council and the Study. Proponents in all organisations 
had worked hard, and argued hard, to build the links that connected the Council 
and the Study to the CRC. However, within that planning, it appeared that 
questions of timetables were possibly underestimated. The result was significant 
conflict, in which trajectories would easily have been severed (such as the 
resignation that was not accepted) and social damage was ·wrought through loss of 
trust and respect. 
\Vrule it is easy to guess according to stereotypes that the academic partners were 
holding up the process (a remark that was often heard in several different contexts), 
in this case that argument cannot be sustained. There were several very active 
academic staff who were ready and \villing to start their work immediately; they had 
accepted the agreed timetable and had adapted their own trajectories to meet it. In 
one case temporary teaching staff had been brought in to free their time; in others 
doctoral students had been recruited. 
Students were particularly vulnerable to timetabling conflicts, and the delays 
reportedly affected several early CRC students significantly. A research program of 
two or three years (masters and doctoral candidates respectively) does not allow a 
grea t amount of timetable flexibili ty as far as the research activity is concerned. One 
mas ters student, at six m onths into a t\:vo-year enrolment, had to rewrite her 
proposed project as the timetables for getting funding and access to data, which had 
been assured when she began, had not yet eventuated. Others had had similar 
experiences. Hence the easy assumption that academic timetables will drag on the 
other, more fast-paced research organisations is not necessarily warranted. 
In the end, the researchers' commitments to the timetables of the SEQ Study in 
particular meant that they felt forced to advance their own timetables independently 
by starting the research \,vithout any direct funding from the CR C, assuming that the 
CRC \Vould catch up. Once again, this was a relatively violent \vrench in the 
trajectories that had previously worked hard to align their interests and activities, 
and separated the researchers from tl1e CRC trajectory to a degree that was not 
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easily restored. As one researcher said "I'm terminally fried on CRCs . ... I'll never go 
down that path again." This process is illustrated in Figure 9.3. 
SEQ researchers' 
trajectory 
CRC trajectory 
\ ) 
Early work CRC timetable 
to align dominates 
trajectories: researchers' 
CRC bid, timetables : waiting 
establishment for funding 
Time 
\ ) \ ) 
Researchers break Researchers' 
free of CRC trajectories 
timetable: start diverge from 
work using their CRC t rajectory 
own funds 
Brief re-al ignment as CRC t raj ectory 
'catches up': funding comes through 
Figure 9.3. Timetables and trajectories: the Coastal CRC. 
While this analysis can explain the conflict that was apparent between these partners 
in the early days of the CRC, it should not be suggested that the CRC's trajectory 
was 'too slow' in any absolute sense, nor that the researchers' timetables were 'too 
fast'. Indeed, even the researchers affected in this story realised that the CRC was 
working hard to establish the systems that would allow the research to go ahead and 
that these things take time. It was the disparity in the relative sense between these 
l:\vo timetables that led to the wrenching apart of trajectories, and the difficulty, 
perhaps, of slowing down and speeding up. In other words, timetables are not 
independent of the matrices that support them. While the CRC was still building its 
own small-scale information infrastructure (ad1ninistrative systems, budgeting 
processes, communication systems, and so on), its research timetable was inevitably 
slow because the infrastructure could not yet support research achievement. Its 
administrative timetable, it can be argued, was running very fast, but this 
infrastructural work was not, for the most part, directly relevant to the researchers. 
The researchers , however, already had an infrastructure that could support their fast 
pace of research, provided the key link between the two--the funding-\vas made. 
It was this lack of synchronisation that forced the two trajectories apart. 
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Power in numbers: the Australian Greenhouse Office, the CRC and the core 
sites proposal 
The core sites controversy illustrates a particular strategy with respect to trajectories 
that ex tends back beyond the actual core sites proposal to the relationship between 
the CRC and the Australian Greenhouse Office. It was widely understood in the 
carbon accounting research community that par t of the reason science had less 
influence in politics than many researchers and some policy-makers thought was 
necessary (according to their own views of what constitutes 'good' decision-making) 
was due to the fraginentation of that research community. Fragmentation of 
research can be pictured according to the framework here as a series o f trajectories 
that \,Vere only loosely braided, if, indeed, they were in contact at all. This is 
illustrated in the left-hand side of Figure 9.4 below. 
With the success of the bid for the CRC, these trajectories became 1nore closely tied 
together, through contact, and in some cases, new joint work. This ne\v CRC 
structure pulled at most people's previous research trajectories (to varying degrees), 
and brought the partner agencies and organisations into closer alignment as 
common goals were sought. The momentum of the Australian Greenhouse Office 
at the time of the fonnation of the CRC exerted a strong torque, or influence, on 
the direction of the research trajectory. The strength of the pull of the AGO was 
enormous, given the massive research budget it had at its disposal, and the CRC 
could potentially have tied its own trajectory very closely to the AGO to tap into 
this. 
NCAS 
funding 
AGO/CRC 
distancing 
Core 
sites 
Potential scenario 1: 
diminished CRC 
trajectory 
CRC trajectory: 
loosely braided 
Potential scenario 1: 
divergent trajectories 
--;;,, ·· ············p;tential scenario 2. 
core sites, ~ 
stronger trajectory 
scenario 2: 
influence of CRC on 
political trajectory 
Figure 9.4 Trajectories under different potential scenarios. 
Many CRC m embers expected that this would be the case. However, others in the 
CRC saw that their own trajectories could be seriously compromised by the CRC 
joining the path of the AGO. The confusion and conflict in the early days between 
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the CRC's potential role as a service provider to the AGO and being a more 
independent body reflected this, creating something akin to Bowker and Star's 
'nightmare texture'. It was at this point that large parts of the CRC could have 
snapped their own trajectories back to their home organisations, severing ties with 
the CRC completely. In Figure 9.4 this is illustrated as the dotted lines of Potential 
Scenario 1, where smaller research trajectories separate from the CRC trajectory, 
diminishing the CRC itself, which then becomes encompassed by the AGO. The 
strength of the AGO's trajectory, given a large amount of torque via its rapid 
timetable and significant budget, led to a potentially violent encounter with the 
research trajectories as yet tenuously entwined in the CRC. 
That this did not happen can be largely attributed to the joint decision that the 
AGO would regard the CRC as an independent, long-term, strategic research 
investn1ent, not primarily as a short-term research service provider, although it was 
encouraged to take that role if it ·wished. This decision, announced at the 2000 
Annual Science Meeting, served to loosen the bond between the AGO and the CRC 
significantly, and had immediate effect on the research programs. This is indicated 
in Figure 9.4 as AGO/CRC distancing. 
However, the price of this gap between the CRC and the AGO was a weakening of 
the CRC's ability to influence government decisions. Witl1out direct involvement 
through being providers for the National Carbon Accounting System, the 
researchers had to rely 1nore on persuasive, innovative, ground-breaking science to 
capture the decision-makers' attention and to pull their trajectories closer to the 
science of the CRC. In other words, they had to build their own trajectorial strength 
and n1omentu1n. \"v'hile they remained tenuously connected, with research 
trajectories that were broadly headed in tl1e same direction, but not necessarily 
pulling together, this was unlikely. In other words, tl1e administrative structure of 
the CRC alone was not sufficient to weave the trajectories together tightly enough 
to gain the scientific integration that was necessary for the science trajectory to pull 
strongly against t:l1e political one. By banding the research together more tightly, the 
torque that the research could exert against the politics was believed to be far 
greater. Hence the idea of the core sites was mooted. This is illustrated as the solid, 
\videning bands of Potential Scenario 2 in Figure 9.4. 
As described in Chapter 8, the core sites idea aimed to serve several purposes: 
scientific, logistical, technical, social and political. In effect, these were all part of the 
same process of building a research trajectory that was strong and cohesive enough 
to pull at the decision-makers, within the resource limitations of the CRC. The 
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scientific linkages would be better, the modelling more robust, and the people 
involved would, through their social contact, be aware of how they could \,Vork 
together to achieve their shared goal of making a difference in political decision-
1naking. In other words, in this case the scientific integration was not a matter of 
working across the boundaries of institutions themselves as all the people involved 
were researchers (although they were working across organisational boundaries); 
rather, they were trying to shape the entire trqjectory of a non-scientific sector. This is 
illustrated as Potential Scenario 2 in Figure 9.4. 
Figure 9.4 shows how trajectories can be used to structure the interpretation of 
these events through time, both in the past and into imagined future scenarios. It 
cannot make any assessment of the likelihood of the success of Potential Scenario 
2-that is a matter of speculation. However, it can point to likely differences 
between that scenario and others. The alternative scenario that ,vas actually 
implemented, that of funding collaborative projects, is likely to yield smaller, 
perhaps less closely-knit trajectories than would the core sites. These may then be 
able to influence more targeted, smaller levels of decision-making, but are less likely 
to exert strong torque that can lead to major change in non-research sectors. 
These scenarios can also be used to offer an explanation of ,vhy the core sites did 
not gain ,videspread approval. The core sites concept tied researchers into another 
tightly defined trajectory, one in which each individual could only have a partial say. 
\-X/hile this was an improvement on the AGO's trajectory, in which most researchers 
felt they had no say, this was still perhaps more tightly intertwined than the other 
trajectories (home organisations, individuals) could tolerate. 
Shifting trajectory alignments 
A si1nilar strategy for coping with the vagaries of trajectories was that of changing 
alignments. As people left their usual infrastructural trajectories to explore new 
ones, as was the case in the previous section, sometimes those encountered were, 
for any number of reasons, in conflict with the individual research participant's own 
personal trajectories or the larger trajectory of the group or organisation. In the case 
of the Greenhouse Accounting CRC's strategic planning exercise, such a shift was 
identifiable in terms of the extent to which the CRC was tied into the trajectory of 
international negotiations. While it was well understood that the international 
trajectory was moving at a rapid pace initially and that the CRC would need to be 
versatile to keep up, it was not only the pace of the timetable that proved a 
challenge but the e,,atic pace. The CRC was prepared to accommodate changes to 
the Kyoto Protocol, especially the crucial and controversial Articles concerning 
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carbon sinks and sequestration, in their new strategic plan-they had deliberately 
started with projects of two- to three-year duration so they would have the 
flexibility to respond to changing international circumstances. However, they were 
not prepared for the negotiations to stall for eight months. This is a significant 
period of time in a seven-year lifespan, and as the early projects were coming to the 
end of their first cycle, the CRC shifted its align1nent away from the highly 
uncertain international scene to the more certain national political trajectory. 
Although this too was waiting for the outcomes of the negotiations, it nevertheless 
had a momentum that the international scene did not, a series of commitments that 
the CRC could coordinate with its own goals. In this way the CRC could still meet 
its goal of national significance, without itself stalling and losing its momentum. 
Emphasis on people and personal relationships 
Another strategy for coping with the uncertainty of working across infrastructures 
or leaving the infrastructure that is most comfortable behind is, quite simply, 
people. The emphasis on trust and respect demonstrated in Chapter 7 can be 
understood as a response to the uncertain ty of the new trajectory a person is 
entering or aligning with. Identifying someone you can trust to help you orientate is 
as important for adult research participants as it is for a child at a new school. 
\v'ithout trust, disorientation increases, as individuals concerned can never be sure 
that the information they are receiving is a genuine representation of the new 
infrastructure or a strategic ploy to meet other ends. Essentially, even if you do not 
know the infrastructure of the partners you are planning to work with, if you can 
trust the person who does know those structures, life is a lot easier. 
Conversely, if the infrastructure itself is not trusted, it becomes all the more 
challenging for individuals within those infrastructures to gain trust among others. 
CSIRO, with its reputation for 'aggressive', 'predatory' behaviour noted in Chapter 
7, clearly had an organisational infrastructure that was quite different from that of 
the universities or government agencies, and one that many non-CSIRO partners 
had encountered before. Consequently anyone who operated primarily within the 
infrastructure that generated the types of activity that had earned those labels was, 
by default, not fully trusted until proven otherwise. Inter-personal contact allowed 
individuals to be separated from their infrastructures-for their own trajectories to 
be distinguished from that of their parent organisations. 
In the case of the CRCs, constructing a new infrastructure like\.vise relied on trust 
that the construction process was fair and equitable, not being skewed towards 
others' existing trajectories. The case of Program 1 in the first iteration of the 
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Greenhouse Accounting CRC was an example of this. As Program 1 was a basic 
research program almost exclusively conducted by a single research school at the 
Australian National University, there was some suspicion by others outside this 
Program that the CRC designers were 'feathering their own nest' rather than 
building a CRC on the basis of the best scientific approach. This suspicion was less 
datnaging than it could have been, as the Program Leader was already known and 
trusted by many of the CRC partners. Over time, the acceptance of this program 
increased (it was reinstated in slightly altered form in the second Strategic Plan), in 
part as people came to know and trust the researchers involved. 
The i1nportance of personal contact in the development of both CRCs was vital, 
and it was a common refrain to hear that the face-to-face group meetings were what 
moved the CRC forward. As one researcher from the Coastal CRC stated it, 
reflecting on the meetings held in the early stages of his project 
... even though I hated them [the meetings] at the time, looking back I would make 
them even longer. I'd allow much more time for people, because it's on!J after the first 
four or jive dqys that you start to get any sort of feel for each other, whether you could 
work with them, what their skills were, what they were interested in. 
This was a tacit acknowledgement of the importance of personal contact that 
allowed people to better understand each others' trajectories, and better exploit the 
flexibilities within those individual trajectories to create a common direction and 
sense of mo1nentum. 
Talk of infrastructure and trajectories and timetables tends to hide the personal 
dimensions of doing the research in a framework that can easily sound overly 
structural and deterministic. However, as the last section highlighted, these concepts 
are fundamentally rooted in the notion of individuals making decisions and acting 
within and across the infrastructures that support them. The emphasis here is on 
support, not containment. Infrastructures support individual trajectories, they help to 
give tl1e1n structure and meaning. Thus the large-scale scientific infrastructure, 
through defining what is and is not science does not draw a boundary around 
certain activities tl1at includes some and excludes others (although the Science Wars 
noted in Chapter 2 can be viewed in that way). Instead, there is a process of mutual 
support-the individual supports the infrastructure by conforming to its structures 
and the infrastructure supports the person by providing a relatively stable context of 
meaning for that activity. 
This is an important shift away from more con1mon concepts of barriers and 
boundaries, as it reinstates tl1e individual decision-maker as an active participant 
whose activity takes place in relation to the infrastructures that give it meaning. It is 
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significant in the concept of integrated research, as the alignment of trajectories can 
then be understood as the conjunction of different sources of meaning. These can 
be of various scales; a CRC itself can provide a way of understanding research that 
is quite different from conventional science. They can also shift as people seek 
meaning in more than one infrastructure; the research that is contracted to inform a 
particular management decision (should the Council build more channels to flush 
mangroves or is it a waste of money?) can also be the subject of an academic paper 
(do constructed canals to flush mangrove lead to improved ecosys tem health?), as 
different action contexts can be aligned to achieve complementary outcomes. 
Infrastructures that cling ... 
The adoption by the Coastal CRC of Decision Frameworks and Citizen Science as 
the flagship themes of the CRC indicated a strategy to provide a relatively clear 
alternative to the infrastructure of conventional science, as opposed to the tnessy, 
unstructured collision zone. These were interesting approaches as they hovered at 
the edges of the science infrastructure, and provided structured pathways into other 
infrastructures. Decision Frameworks and Citizen Science not only exploited the 
gaps and interstices bet\veen science and the action-decision worlds, but shaped 
them, expanded them, and attempted to build solid bridges between them. These 
were undoubtedly bridges from the science infrastructure: academic databases to 
help researchers understand and do participatory research, Multi-Objective Decision 
Support Sys tems to support formalised participatory decision-making, media and 
leadership training for researchers, and so on. Yet several researchers and non-
research participants were dubious about the efficacy of these bridges. 
In terms of trajectories, the processes that were being proposed by these two 
Themes had particular characteristics that may help explain this reticence. One was 
their formality. Participation in formal processes locked people into particular 
timetables-their trajectories became bound together for the duration of the 
process . Committing to these processes meant reducing the individuals' flexibility 
and ability to adapt to change. Even \vb.ere flexibility was built in, such as in the 
proposed 11ODSS process, this was flexibility restricted to certain parameters. 
In other words, there was a perceived conflict between off- the- shelf participatory 
processes that used a generalised approach, and the sensitivities of working across 
trajectories based within a specific action context. Those who were already 
managing a careful weaving across a range of trajectories felt this m os t keenly. 
Their awareness of the subtleties and nuances of their own trajectories, as well as 
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their knowledge of the trajectories of their partners, highlighted the risks of 
implem enting a well-meaning but ill-suited formalised process . 
This in part explains the situation in the CRC where many more researchers 
expressed an intent or preference to involve stakeholders through participatory 
processes than those who incorporated methods to actually do so. It tended to be 
assumed by those committed to increasing participatory processes across the CRC 
that such 'in principle support' was a reflection of lack of skills or lip service to the 
concept, and in some cases this may be justified. However, in other situations it was 
perhaps more the exercise of due caution, lest the shared trajectories which had 
already been carefully established be severed in the rush towards a more 
recognisable form of 'participatory research'. In this sense, parochial reluctance to 
bring in 'outsiders' is less a form of irrational insularity than an acknowledgement of 
the sensitivity of conducting relationships based on a specific action context. 
Creating new infrastructures 
The infrastructure of the CRC program also acted as an anchor of certainty in its 
insistence on research management based firmly in time. The limited seven- or 
fourteen-year life of the CRC encouraged researchers to plan their research 
according to limited time horizons; reporting requirements and reviews based on 
the achievement of milestones likewise. 
In other words, the rules of the CRC Program created a mini-infrastructure that 
spanned major trajectories and was only partially permeable. This was advantageous 
in terms of reducing uncertainty; in many respects , by defining many of the criteria 
for 'success' of a CRC and insisting on Centres' accountability to those criteria, as 
discussed in Chapter 4, the CRC Program offered a relatively clear trajectory for 
achieving integrated research. Some of the devices used to create this traj ectory 
were organisational guidelines and milestones. 
Organisational guidelines 
The range of guidelines that ,vere proffered by the CRC Progra1n and used by the 
CRCs the1nselves to guide the ways the Centres were designed and operated, as 
documented in Chapter 4, set some very clear rules of operation. First the Guidelines 
for applicants (CRC Program, 1999) played a very strong role in shaping how the 
Centres were originally proposed. Then the contract with the Government and the 
model contract sugges ted for use between partners, as "\veil as the Second and Fifth 
Year Review Guidelines (CRC Program, 2001 b, 2001 a, respectively) all reduced the 
uncertain ty of how to construct an organisation that might achieve integrated 
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research and thereby make a difference. The program effectively offered a fonnula 
for achieving the goal of research that has influence on the 'real-world' action 
context of land management. As such, the CRC Program's guidelines and contracts 
formed a highly visible part of the CRC infrastructural matrix. 
However, the 'carrot and stick' of funding was not the only force behind the 
Program's influence in how researchers interpreted the constraints and 
opportunities of heading down the path of a CRC trajectory. Because of the 
extensive reach of the CRC program into the Australian scientific community, the 
problems of any CRC 'in trouble' were rapidly aired throughout the community, 
with potentially damaging effects on the more senior researchers. For example, 
several researchers asked whether I had or would investigate the CRC for the 
Sustainable Development of Tropical Savannas. A bit like the black sheep relative 
whose exploits were interesting but a little embarrassing, this particular CRC was 
well known throughout the research community as having had major problems early 
in its life that required drastic steps (including tl1e replacement of the CEO) and 
intervention by tl1e CRC Program to repair. In other words, the CRCs were a 
relatively public undertaking, and while any major breaktl1roughs could turn into 
spectacular successes, problems were like"\vise widely broadcast. The historical 
experiences of this CRC were therefore "\Veil known as a possible trajectory if due 
care was not taken. These were more subtle, tacit parts of the CRC infrastructure 
tl1at encouraged some conservatism in the organisational aspects of the CRCs. 
Milestones 
Another source of certainty at the project level was the use of milestones, 
commitinents at the research project tea1n level to achieve particular outcomes by 
specified times. As mentioned in Chapter 4, both CRCs used milestones extensively; 
every project that was funded through the CRC Program needed to have a full and 
agreed set of milestones, witl1 accompanying deadlines. 
These milestones reduced uncertainty into the future: whatever else is done, 
sometl1ing must be done that looks enough like these milestones to be able to say 
they ·were fulfilled. In other words, the milestones themselves are not determinate, 
but rather yet another set of guidelines. As one researcher noted, there is something 
of an art to \vriting good milestones that sound firm enough to be recognisable as 
'real achievement' yet vague enough to allow for a variety of trajectories that may 
unfold, allo"\ving for calamities or unanticipated opportunities along the w ay. 
The 1nilestones tl1e1nselves are also a source of self-induced pressure, which may or 
may not be productive. In the case of the SEQ Study projects that were contracted 
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to the CRC, for example, the miles tones and their deadlines were productive in the 
sense that they encouraged multi-disciplinary, multi-organisational teams to work 
together without allo\ving them the time to dwell on their differences. 
Simultaneously, similar pressure contributed to the rift between some of the 
researchers and the CRC, as the CRC was seen as hampering their efforts to rneet 
their formal milestone commitments. 
Milestones, then, to the extent that they shape the activity of integrated research, are 
powerful 'mini-infrastructures' in their own right, not laying out a specific path, but 
a set of boundaries within which the research must be carried out. 
Is your research integrated? D Yes D No (please tick one) 
The theoretical framing u sed in this chapter has described integrated research as an 
ongoing process of ad hoc alignments, adaptive survival strategies and grappling for 
provisional new certainties through developing strong inter-personal relationships, 
locating oneself in specific action contexts, and adopting non-science timetables. 
Any, all, or none of these could serve as indicators of integration in any given 
instance. Yet any acknowledgement of the dynamic and processual nature of 
integration must also be an acknowledgement of its limitations as a 'tick-box' 
concept. This study has shown that, as a process, integration is always relational 
with respect to tune, space and activity: integrated in co1nparison to when? Where? 
Which activities? Some activities will (it is hoped) remain much the same in 
integrated research-good laboratory practice, for example, or rigorous application 
of democratic processes of governance. However, for the purposes of assessment, 
some claims for integration often need to be made. 
Representing integration 
The question of how best to represent integrated research is central to this task. To 
continue to gain support, integrated research must be 'doing the job' and be seen to 
be 'doing the job well'. While some indicators such as the structure of an integrated 
research organisation, numbers of co-authored papers, public communications 
activities and extant formal linkages are currently used by the CRC Program as 
reported in the CRCs' annual reports and perforn1ance indicators, these are 
inevitably retrospective, and somewhat dubious as unambiguous representations of 
successful integration. 
In this section I an1 not going to discard or even fully critique these attempts to 
pinpoint the 1noving target of integration. Instead, I \vill seek to identify those 
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features that capture the spirit of integrated research by focusing on action into the 
future. 
Organisational structure and guidelines 
The organisational structures and guidelines offered by the CRC Program have 
already been discussed in this Chapter as sources of certainty, but they were also 
important signposts to the future-and not only a future of continuing funding. 
The significance of these infrast:17.lctures was their guidance in structuring an 
organisation that could achieve integrated research. As both CRC cases illustrated, 
structure alone was no guarantee that integrated research would occur-indeed, 
questions of how to identify and measure integration were bound up in these 
guidelines, but were not answered within them. Instead the guides served as a 
proxy, as a structure that insisted on cooperation at some levels (the need for 
partners from different institutional sectors, for example) and created opportunities 
for it at others. As one researcher described the process of locating oneself within a 
CRC: 
I don't think there's any way that any process of negotiation bet:\veen all those 
different interests [among the partners] can be ideal for anybody. I mean, 
these things are always a shambles, finding a compromise that meets different 
people's aspirations and needs, including getting something that will attract 
the potential financial backers. 
In other words, while formulaic to an extent, the CRC formula was only indicative, 
not deterministic. 
The CRC Program itself had to tread a careful line between being too prescriptive 
and s rifling the very creativity and flexibility they wished to encourage, and being 
too accommodating and not providing the structure that was necessary to direct 
prospective or current CRC partners towards productive cooperation. The variety 
of research and action contexts demanded flexibility frorn the Program as well as 
some certainty. One way they managed this process was through encouraging 
interaction among CRCs and the extensive use of exemplars, to highlight how 
others had achieved different goals through the CRC Program. Their primary 
vehicle for doing this was the annual CRC Association conference. The conference 
spent considerable time showcasing different aspects of CRC work across different 
sectors. This had the dual advantage of presenting good publicity in an open forum, 
as well as offering further guidance to other CRCs on ways to achieve the outcomes 
the Progran1 considered appropriate, without being prescriptive. As such, both 
explicit and more tacit signposts to the future were employed at the organisational 
level. 
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Strategic plans 
Strategic ( or business, forward, development) plans are now generally part and 
parcel of any organisation, whether in business, government, research or 
community. They too are clear signposts to the future, generated from within, 
rather than without. These plans give the organisations a framework within which 
to direct their own particular trajectories within ( or across) the matrices within 
which they operate. Strategic plans, including mission statements and 'visions' are 
highly visible, public statements of an organisation's anticipated or desired 
trajectory. Each CRC had either a strategic or business plan, or both (business plans 
were required as part of the guidelines). 
However, in integrated research the picture is complicated by the range of 
organisations involved-there are usually several strategic plans that need to be 
contended with in integrated research, and some 1nore specific and strongly 
enforced than others. Some participants were quite explicit about this: their 
activities needed to be consistent with their employing organisation's strategic 
directions otherwise their participation in the CRC would be withdrawn by their 
1nanagement. CSIRO's external earning targets and the CRC's drain on their 
capacity to meet those targets ·was another example. The local catchment 
association in the Fitzroy area had their own strategic plan, which they hoped the 
Coastal CRC would consider in their next round of research planning. 
Consequently, strategic plans and their many variations are important indicators of 
trajectories, but the plans themselves are not sufficient. Research managers planning 
integrated research also need to be aware of how rigorously those goals are to be 
applied, and whether there are any specific interpretations of the plans that may not 
be self-evident in the plans themselves. This task was usually the purview of the 
me1nbers of the Board for fonnal partners but, as in the case of the smaller non-
core participants, such as the Fitzroy Basin Association, not all relevant parties were 
represented in this way. 
Co-constructing integrating: design 
While these signposts for the future are relatively well known and widely used, they 
do not necessarily offer much insight into how research can be designed to be 
integrative. They either rely on 'rules' handed down by a body with the power to 
ensure they are followed, or adaptations of standard business practice such as 
planning and project manage1nent. Even the CRC 'rules' do not dictate how the 
integration is actually achieved, apart from strongly encouraging a business-like 
structure \vith a Board and Managing Executive made up of representatives of 
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different research partners. \v'ithin that fairly loose infrastructure, there are many 
more detailed decisions to be made if the research is going to generate an integrative 
process. 
Using trajectories as a focal construct, some fairly generic, process-based 
observations can be made about how integrative research may happen. 
Entry points 
While it is common to think of integrated research as resulting from a slightly 
romantic, chance meeting over a beer in which two people serendipitously mention 
their areas of interest from which fascinating new research is generated, in practice 
this is a highly inefficient and unreliable basis for integrated research. Instead, 
integrated research design needs to create readily identifiable entry points that people 
outside the usual boundaries can both recognise and feel invited to take up. 
Entry points are points at which it becomes easier for trajectories to entwine; they 
are avenues for participating. CRCs themselves can be described as base-line entry 
points, due to the partnering structure. For an entry point to be effective it needs to 
be widely recognised as an entry point, a manufactured gap in the infrastructure 
through which trajectories are invited to come into contact. Advisory councils and 
committees are exemplary entry points-an invitation to sit on such a committee is 
an invitation to participate in the large-scale research trajectory. 
At the s1naller scale, however, entry points and their consequences become far less clear. 
Can non-scientists legitimately participate in the 'scientific' research, or do they have 
to become part of the study in the sense of being studied (the 'let's get a social 
researcher in' scenario). Is data collected by a community-based group of volunteers 
of sufficient reliability to use as a basis for a scientific paper? Should contract 
research over which the research organisation has little control be allowed to 
consume significant proportions of available resources? These entry points in the 
cases of tlus study were in hot dispute, and there were no clear answers. Yet this 
poses a problem in terms of integration. If research bodies want to 'get people 
involved', what can they do witl1 tl1em once they are in? In other ·words, 
consideration does not stop with entry points. Any decision to create or participate 
in an entry point needs some structure to support those who enter. \v'hat happens 
to the trajectory next? 
Momentum 
The case of the Coastal CRC demonstrates the dangers of entry points that are no t 
supported over time. Their efforts to generate enthusiasm and support for their 
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original bid, and stakeholder workshops in the early days of the CRC were 
effectively efforts to highlight entry points, to invite people to join-possibly help 
shape-the CRC trajectory. There was reciprocal enthusiasm, and some momentum 
·was built as stakeholders 'signed up'. The following pause in proceedings relevant to 
the stakeholders as the business processes were built allowed those trajectories to lose 
their momentum. The enthusiasm waned, and the CRC's reputation as being a 
research organisation that was genuinely interested in working with stakeholders (a 
reputation they had worked hard to create) was tarnished as people felt their time 
had been wasted and their paths misled. 
As such, entry points alone will not generate a successful, integrative relationship 
over tune. Some supporting infrastructure needs to be provided to ensure 
newcomers have ways of exerting their own influence on the trajectory of the CRC, 
and that the CRC can take an active role in participating in their futures. 
Over-designing 
If there are risks in under-designing integrative processes, there are also risks in 
over-designing. While the romantic view of integration was perhaps a little 
disparaged earlier, it nonetl1eless remains that much of the value of integration lies 
in allowing, encouraging, even forcing such interactions to occur. As mentioned 
earlier in this Chapter, a major potential benefit of the core sites concept for the 
Greenhouse Accounting CRC was that it provided a structure \vithin which quasi-
serendipitous insights were more likely to emerge. In other words, as noted with 
respect to the CRC Program infrastructure, at the organisa tional and proj ect levels 
there is also a balance needed between creating an infrastructure that supports 
interaction and good relationships, and one that stifles it through lack of flexibility. 
One researcher suggested that the Greenhouse Accounting CRC had inadvertently 
done just this in committing to too many milestones in the bid process, leaving too 
little flexibility to follow emergent synergies or opportunities for change. This lack 
of flexibility was recognised by the Centre's management, and remedied by the new 
collaborative fund in its strategic plan. While some engineering is necessary to allow 
the creativity to happen, too much can stifle the space for innovation and newness, 
as trajectories become so tightly coupled that they cannot participate in any spaces 
that may be beneficial. 
This raises further questions of how integrated research structures can be designed 
to cater for this variability in specific si tuations , rather than apply 'rules of thumb' 
that 1nay or n1ay not work in any given contex t. In otl1er words, can integrated 
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research itself be designed more strategica!!J (in the sense of aiming for specific future 
scenarios) towards making a difference? 
Organising to make a difference: zones of changeability 
Taking the trajectories even further into the future introduces the 'acid test' 
question: how does all this happen in such a way that the research actually can make 
a difference? At this point, except under very prescribed circumstances (such as 
contract research to inform a specific policy decision) most analyses break do\,vn-
indeed, there are few words or concepts to help here. Unless there are actual changes 
that can be identified, concepts of change are limited to such concepts as 'changing 
attitudes' or 'increasing awareness' or 'building relationships' and, of course, 
'making a difference'-for what? While the other grey areas can be worked through 
more or less blindly in terms of getting integrated research processes underway, 
understanding where and how the partnerships can bring about change is crucial to 
the ideas of what integrated research is for. 
Opportunities for change 
As discussed extensively in Chapter 8, different research partners clearly have 
different fields of action, different capacities to bring about change; that is, after all, 
the point of attempting to bring them together. Ho'\vever, gaining and using an 
understanding of a partner's ( or of several partners') action context can be a 
complex matter. In many instances throughout the analysis of these cases, sources 
of conflict and tension can be traced to inaccurate understandings of what the fields 
of action of different participants were-how their trajectories were restricted and 
where they were free to move; where the infrastructural matrix was tightly braided 
and not negotiable, and where it was openly woven and mutable. Looking forward 
over time, understanding how infrastructures and trajectories translate into 
opportunities for effecting change can enhance the research designer's or manager's 
ability to target some changes and avoid others. 
Each individual trajectory operates within many such zones: my own research 
trajectory is shaped by my personal career aspirations; the organisational strictures 
and flexibilities of doing a doctorate; my historically-based domains of knowledge 
and expertise; my disciplinary affiliations; my networks of contacts; the 
comn:mnities I feel I a1n a member of; family obligations; political leanings; ethical 
beliefs, and many more. Some of these are more negotiable tl-ian others, some 1nay 
be expanded or contracted more easily. As such my own personal trajectory and the 
constraints upon it can be described as a zone \,vithin which I can bring about 
change. I can revert to being an economist, I can seek out people who may support 
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rny thesis, I can forgo family life and spend more time in my office, I can join a 
political party and commit my work to supporting their aims . The further ahead I 
project from the present the larger the possible zone becomes, as more things 
become rnutable over time. This is m y own personal 'zone of changeability'. 
Individuals who come together have zones that interact, and it is at this point that 
joint action and making a difference comes into play. I can offer to work with my 
cases to help them implement the ideas within this thesis, and thereby make a 
difference (hopefully) in their work practices, but it is beyond my own personal 
zone as to whether they would accept that offer. The potential for action that makes 
a difference, then, lies in the intersection of different zones of changeability. By 
bringing them together, each individual has the potential to co-opt the zones of 
others; others can co-opt that part of my zone of changeability that can adapt my 
existing knowledge to the scenario of management; I can co-opt their capacity to 
test the applicability of my ideas in a real-time situation. 
Each potential integrative partner can be understood as operating within the 
context of an imagined zone of changeability, those degrees of flexibility they 
anticipate in their own trajectories as they extrapolate into the future. At the point 
of contact, th.ese zones intersect, as illustrated in Figure 9.5. Integration allows 
people to act into zones that are not their own-research gains influence through 
adopting the influence of others . 
Trajectory 1 
Zone of 
changeabilityJ .. •· 
.... •··················· 
.... •······· 
.... •· 
Zone of 
changeability 2 
Present 
Figure 9.5. Zones of changeability. 
Shared zone of 
changeability 
Time 
\'Xfhile few would deny that maintaining good relationships is hard work, the 
concept of zones of changeability offers some sense of why this hard work may be 
worthwhile-and when it may be less than worthwhile. \;{/ork to understand how 
different partners can exert influence in the world may illuminate a wide range of 
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strategic trade-offs useful for integrated research participants to consider. For 
example, the potentially most productive relationships (and it should be emphasised 
that zones of changeability are all potential, as are future extrapolations) will change 
depending on the time horizon being analysed. For example, in the short term 
coastal research may be most influential by creating entry points and trajectory 
support for the local lord mayor; over the long term it may be more effective to 
entwine the trajectories of the national association of school teachers to incorporate 
coastal issues into the national high school curriculum. A balanced approach may 
do both. In the short, medium and long terms the greatest zone of changeability 
may be for senior greenhouse accounting scientists to participate directly tl1rough 
the entry points in the international climate change negotiations that will flow on to 
shaping national policy, rather than trying to create new entry points domestically. 
In some respects, the concept of a zone of changeability is doing little more than 
giving an explicit label to judgements that are already made tacitly. However, a zone 
of changeability is, as I have tried to illustrate, an incredibly personal thing-it is a 
key defining feature of being an individual able to act witlun a particular context. 
Tacit judgements about other people's zones of changeability are therefore being 
made continually, sometimes quite erroneously, sometimes too conservatively, 
sometimes accurately but with additional guesses regarding their 'underlying 
motives'. Above-board discussions of how far people can comfortably move within 
their zones , where they would like to be able to go, and how they can enlist partners 
\Vitl1 the appropriate zone of changeability to help them get there could change the 
face of how integra ted research is done, and to ·what extent it can make a difference. 
Reverse planning 
In this sense, a process that starts from the end, rather than fron1 the beginning, 
asks very different questions. Rather than starting with questions of 'how can we get 
stakeholders on board?', planning starts with questions of 'what can I change?', 
'what can we change together?', 'what do we want to be able to change?' and 'whose 
trajectory can \Ve tap into to achieve that?' Moving backwards from tlus point, 
research designers can then strategically pinpoint who they need to approach. These 
may be people who are working strongly in the same location , such as the Lord 
Mayor of Brisbane and his public mandate to clean up the coastal waterways. They 
may be people who perhaps have not considered how coastal research can move 
into their own zone of changeability, such as the national association of school 
teachers. The risks of one trajectory as opposed to another can be weighed up-
while 1nore work may be needed in the latter case to generate interest and 
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enthusiasm, the researchers may have grea ter influence here tl1.an over someone 
already moving in a trajectory with its own momentum. 
Preliminary ideas of the ways the partners can work together can then be assessed, 
including how flexible the trajectory support will need to be. For those trajectories 
of less momentum, a more structured approach may be appropriate, whereas a 
trajectory with considerable momentum may require greater flexibility in some 
directions. Then, finally, consideration closer to the present may lead to the 
fa shioning of appropriate and attractive entry points that ·will allow the imagined 
future to emerge in reality. 
Planning in space and time 
As such, to achieve integrated research requires self-conscious planning across 
space and time. Of course, all organisations do this: strategic plans \vith their nested 
program and proj ect milestones are manifestations of planning for the future. 
However, incorporating consideration of zones of changeability renders strategic 
planning for integrated research quite different from its business or research 
counterparts. IVIost research managers, following the traditional model of science 
and its application after the research is completed and published, need only consider 
the effects o f their research in terms of sources of funding available to them. \Xlhile 
in an era of decreasing public funding and increasing private research funding this is 
arguably becoming a stronger driver of research programs than in former decades, it 
is nonetheless a broad consideration of context, not detailed planning to bring 
about change. A t the other end o f the spectrum, contract-based, purchaser-
provider research is o ften very clearly placed within a detailed framework for 
change. H owever, the researchers them selves often have little say in what that 
framework actually is, unless they are high-level scientific advisers. Researchers 
operating in this environment need to consider their fellow researchers as 
con1.petitors, rather than co-operators, unless temporary, strategic alliances need to 
be built to get a particular con tract. 
Cooperative, integrative research has a capacity to carve out its own space in future 
change that is as broad and as limited as the ability o f its partners to bring about 
jointly desired differences. Yet freedom and influence are no t without cost. 
Common ground in shared action contexts and the effects of research \vithin those 
new boundaries can replace common institutionally-bound criteria for success. 
Becoming acti-ve contributors to localised political arenas gives researchers a 
political voice in contrast to tl1.eir traditional role o f impartiality and neutrality. 
Research programs that have been carefully crafted to fit \.vith community and 
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industry agendas likewise remove the veil of disinterestedness that is commonly 
viewed as a criterion of good science. In short, the markers of good science have 
changed. But changed to what? This question will fonn the basis of the concluding 
chapter. 
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'Here be dragons': negotiating the future 
We have no illusions about 'quick-fix' solutions. We have tried to point out 
some pathways to the future. But there is no substitute for the journey itself, 
and there is no alternative to the process by which we retain a capacity to 
respond to the experience it provides. (\XICED, 1987 / 1990, p. 353) 
As the participants in the study have demonstrated, there is currently no shortage of 
hidden dragons in the realm of integrated research. The shadows they hide behind 
include traditional understandings of science and poor conceptual links between 
those understandings and their participation in the dynamic, active world in \Vhich 
research brings about change. Increasingly, researchers and non-researchers alike are 
finding themselves confronting the shadows at the cusp of tl1ese two domains , 
feeling their way in the dark, stumbling at tl1e mercy of half-seen forces. They are 
finding ways to articulate and negotiate their activity that are local, and grounded in 
their own histories and immediate experiences. Yet without broader conceptual 
frameworks to link their experiences to, the learning derived from those experiences 
about the cross-roads landscape tend to remain local, even individual. As tl1is study 
has shown, through syste1natically exploring how people make sense of this 
landscape, it is possible to formulate empirically-based concepts for articulating 
some aspects of tl1ese experiences . These can serve as landmarks that may be 
identified in the shado\vs and can be negotiated. 
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Frorn the outset this study has been concerned with understanding and articulating 
processes of integrated research. The ability to negotiate with both awareness of the 
nuances and subtleties of the situations that confront us and the vocabularies and 
conceptual structures that allow us to articulate that awareness, are vital to 
navigating the challenges of crossing entrenched boundaries. To re-state tl1e main 
concern of this study, tl1ose aspects of our experience that we cannot communicate 
remain hidden, shadowy forces that are poorly comprehended, limited sources of 
learning, and inadequately planned for. 
This thesis set out with four aims. One of these was to develop and apply a 
methodology that combined research as practice and social communication 
approaches as a basis for theory development that is relevant to both science studies 
and science. Chapters 3 and 5 detailed the more abstract features of this 
methodology, while the latter half of this thesis has illustrated how social 
cornmunicative research practice can be used to generate novel insights into 
complex situations. The concept of integrated research was built from 
conversations with people \,Vho were immersed in its practice, and by engaging 
those people in its construction through ongoing research conversations. These 
conversations formed a basis for constructing new ideas of what integrated research 
may be, how it is done, and how theoretical development in this area may 
contribute to its improvement. 
In particular, Chapter 6 illustrated that there is a strong tendency to view integrated 
research as a rational process of manipulating flo\vs of information, most 
commonly to achieve a more 'complete' picture of the world. Chapter 7 showed 
that despite tl1is view, the actual work required to construct an integrated research 
progra1n, to get it functioning and to participate in it, was not only scientific but also 
his tori cal, political and social. These social factors were often spoken of as being 
more challenging than the technical ones, despite the science often being highly 
complex. The separation of the rational, scientific processes from the human, 
socio-political ones can be understood as a reflection of the traditional view that 
science should be abstract and decontextualised, independent of its social 
influences. These two chapters, and tl1e tension between them, met the aim of this 
thesis: to develop a 'current' account of integrated environmental research 'from the 
trenches', based on the participants' own articulations and negotiations. 
A third aim of the study was to contribute to the development of conceptual tools 
that can be used to better articulate the activities of doing integrated research, and 
thereby contribute to how others can learn from tl1em. Chapter 8 began this 
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development by shifting away from the experiences and stories of the participants 
as they had been observed and told, towards a more theoretical reconstruction of 
those experiences. By focusing on events where people bridged the self-imposed 
categorical divide between social and technical aspects of integrated research, 
alternative categories were highlighted. A theme that was common to the stories 
reconstructed in Chapter 8 was the relationship of the research to the context 
within which it would be turned to action, and how that action context could 
change over tirne. Chapter 9 developed these concepts further, focusing particularly 
on the temporal, forward-looking aspect of integrated research. Using the further 
theoretical layers of information infrastructures and trajectories as tools for 
temporal analysis, the stories of Chapter 8 were re-told from a temporal perspective. 
Current systems for designing, planning and assessing integrated research were 
reviewed from the perspective of integrated research being located in a dynamic 
action context. At a general level, I argued that the tools for planning and 
assessment that currently prevail cater only superficially for these dimensions of 
research. 
This leaves the final ai1n: to contribute to tl1e philosophical understanding of 
integrated environ1nental research, and perhaps, integrated research more generally, 
and how it differs from conventional research. Accordingly, this concluding chapter 
steps away from the minutiae of research practice and turns the analytical tools to 
science writ large. How can integrated research be understood in comparison to the 
predo1ninant category ( or categories) of traditional science? What might this mean 
for the trajectory of science as an institutional whole? 
Categorising science: four-dimensional research 
Having journeyed through the complex terrain that both created and was created by 
the layers of intertwined practice and theory of the previous chapters, integrated 
research can now be simplified again into a more abstract schema. This schema I 
shall call 'four-dimensional research'. In explaining these dimensions I will offer one 
\,Vay of understanding integrated research as specifically different from conventional 
science at the theoretical level. 
So far I have argued that the traditional conceptual categories by which science and 
research are tnost comn1only known (while sufficing for many research activities) 
are inadequate to understanding and articulating integrated research contexts. The 
dimensions presented here are a contribution to this articulation. However, these 
diinensions are not mutually exclusive categories, but are rather increasingly 
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expanded views of research activity. By describing them as dimensions I intend to 
emphasise that they are not separate activities, but are (to return to an ongoing 
theme) different ways of looking at research practice, and what different categorical 
choices include and exclude. 
Dimension one: science as pure thought 
Although only fleetingly introduced in this thesis, one-dimensional science forms 
the first basic unit of this construct. One-dimensional science is the idea of science 
as 'pure thought', a disengaged, logical, rational process that underlies what makes 
science different fro1n other modes of belief or inquiry. 
While this understanding of science has cotne under increasing attack in recent 
decades, as outlined in Chapter 2, it still lies at the heart of a popular conception 
(popular both within science and in the general public) of what science is and 'how 
it ought to be'. For example, it is inherent in a range of archetypal scientists: from 
the ancient 'Eureka!' example, in which Archimedes progressed ideas of specific 
gravity in his bath, to the 1nore modern exemplar of Einstein solving the puzzles of 
the physical universe in the Patent Office and, more recently, the "Beautiful Mind" 
example, in which a socially-reclusive, clinically schizophrenic mathematician can 
win a Nobel Prize and have a successful Hollywood film based on his remarkable 
life. Each of these poses the essence of science and research as an isolated, 
individual process of pure thought, where context is remote and alienable. 
\"'vhile critics have tended to react to the rotnanticism of such portrayals of science, 
there can be little doubt that the work of highly technically skilled, creative 
individuals lies at tl1e heart of research activity. However, while necessary it is, 
perhaps, too well celebrated, as this individual work is not sufficient for a person to 
be engaged in 'science'. 
Dimension two: science as a social institution 
Two-dii11ensional science builds on one-dimensional science: drawing on Ne\-vton's 
famous phrase "If I have seen further than most it is because I was standing on tl1e 
shoulders of giants", it shifts attention towards science as a group activity. While 
isolation and individual pure thought may be the essence of science, in practice 
science is a collegiate process of building on the work of others. Thus science is 
viewed as a very large-scale group effort, in which proces ses such as peer review 
and collaboration come to the fore. In t:\vo-dimensional science all players are, of 
course, scientists. This enco1npasses both notions of building upon the research 
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that has already been done, via academic journals, for example, as well as research 
performed as teams. 
This view of science is also variously celebrated in popular scientific culture. 
Paradigmatic models here include the Manhattan Project to build the first atomic 
weapons, and even well known scientific fakes, such as cold fusion. Important in 
each is the characterisation of science as a rystem to generate reliable kno\,vledge, 
where the knowledge is created through shared action. Sociological and historical 
studies that focus solely on the construction of knowledge within science explore 
this perspective of two-dimensional science. Interdisciplinarity and its variations live 
here. It is also where most of the models of Chapter 6 are located. This thesis, as a 
tool primarily designed for communication among researchers, exists in two-
dimensional science. 
Visually this can be represented as the flat plane of two-dimensional space (Figure 
10.1). 
Scientist three 
Scientist one 
Figure 10. l. Two-dimensional science. 
The 'plane' metaphorically represents an ideal space ,vithin which science can 
operate without reference to the broader world. It is internally consistent and self-
referential, essentially an independent scientific world. 
Dimension three: enter the non-science players 
In the third dimension, while pure thought and scientific cooperation remain, the 
social world enters consideration, as other planes intersect the two-dimensional 
world of science. This intersection does not negate the first two dimensions, but 
strengthens it and provides opportunities for research to move beyond the confines 
of science. This is the world of extension and the transfer of technology, as well as 
the world of the sociology of scientific knowledge, and many participatory models. 
It is the landscape of environmental law, and science communication, for example. 
Paradigmatic examples of three-dimensional science include the Montreal Protocol 
to protect the ozone layer and international bans on whaling. Local examples 
include Australia's National Carbon Accounting System, as well as feral pest control 
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and measures to protect endangered species. Three-dimensional scientific space 
goes beyond where science happens to encompass the decision-making arenas 
where it is decided what science gets done, and what gets done with the science. 
Theoretically, three-dimensional science is the territory of boundaries and 
categories, where different planes of action meet the scientific one. This is 
illustrated in Figure 10.2. 
Science 
Boundaries 
Non-science 
Figure 10.2. Three-dimensional science. 
Boundaries and structures are surely present in three-dimensional research, but 
individuals can span them-perhaps not painlessly or vvithout consequence, but the 
mobility of the individuals, and in particular their capacity to negotiate these points 
of intersection, enables research to be integrated across those planes. As the two 
previous chapters highlighted, one of the key points at which two planes of action 
intersect is place, the physical location of the research or the site of action. 
It is a rich and exciting world, but it is not the end of the story. 
Four-di.Inensional research 
The fourth dimension is, unsurprisingly perhaps, time. Four-dimensional research is 
carried out in connection across researchers and with non-research communities 
over time. It is in four-dimensional space that research can influence action, that it 
can make a difference. Boundaries and categories exist, but they are not static- they 
exert pressure and torque against each other, influencing the directions and speeds 
of the joint action. 
\vbere are the theories and exemplars of four-dimensional research? As ye t they are 
fe\V and far between, not because the practice of four-dimen sional research is 
rare-any research can be seen as four-dimensional. Ho\vever, it is not often 
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recognised as such. The models of Chapter 6 indicate that the work that goes into 
maintaining good relationships over time is not commonly seen to be work; 
understanding where your research partners are heading and the constraints they are 
operating under is usually regarded as common sense or necessity, not a complex 
intenveaving of action contexts and how they can be extrapolated into the future. 
The sense of how far a project leader can push a team researcher to spend more 
time on the joint project and less time on their own pet project is seen as (usually 
tiresome) management, not a well-developed sense of who the team member is, 
how she relates to the joint project and to her own home organisation, where she 
sees her career headed, and the strength of the leader's relationship with her. 
Judgements regarding how closely research should adhere to current political 
agendas and how much they should try to lead them in new directions are not only 
judgements of the here-and-now, but assessments of the past, present and future of 
both the politics and the science. 
In terms of integrated research, then, it can be suggested that to be self-conscious 
about how research might bring about change means to be incorporating an 
awareness of the third and fourth dimensions of research. This awareness need not 
be explicit (the cases have illustrated that it rarely is), but it needs to be present in 
the design, planning and conduct of research. This brings us to the question of what 
the explicit consideration of four-dimensional research might entail. 
What might four-dimensional research look like? 
The first dimension requires that, like any research, it displays some degree of 
originality and creativity, as well as the application of a sound research 
methodology. The second dimension requires communication and rigour that will 
pass the intellectual standards of the research community. These criteria define an 
activity as 'research' rather than as casual investigation. The third dimension 
requires that the research actively incorporate an understanding of the action 
contexts within which the research is situated, and places the research in contact 
with at least some of those contexts-that is, it would need to be able to 
demonstrate that it was operating at the intersection of the planes of science and 
another institution. Finally, to incorporate the fourth dimension, it \Vould need to 
allow for, or anticipate, changes in the relationships bet\veen research and the action 
context over tune. 
Some existing research models meet these criteria. Some of the more recent 
adaptive management approaches, tnentioned in Chapter 2, do attempt to 
incorporate social contexts of research, and their emphasis on experimental, 
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iterative management brings some aspects of change into the research process. 
Some systems approaches, particularly critical systems thinking (which includes 
ongoing reflexivity with respect to the role of researchers in the systems they are 
researching, concerns with emancipation, and research across disciplines), can also 
be classified as four-dimensional (for an introduction see Midgley, 1996). In 
research with a more social orientation, participatory action research, also 
mentioned briefly in Chapter 2, and some of its variants in community development 
research also emphasise social context and processes of change, may also be 
examples of four-dimensional research. This study, and the methodology of social 
communicative practice, by marrying the technical dimensions of rigorous design, 
sampling and interview procedures with a concern for building good social 
relationships and engaging in an ongoing conversational process, was also (in 
retrospect!) four-dimensional. 
\X/hile these methods and 1nethodologies each incorporate aspects of four-
dimensional research, they have not been theorised in this way. What might an 
overarching structure such as four-dimensional research add to this already complex 
research environment? 
Why theorise science in four dimensions? 
This question returns us to the beginning of this thesis, and the issue of choice of 
integrated research methods. If researchers intend to have their research make a 
difference, how does one choose between an adaptive management approach and a 
participatory action research methodology, for example? Is it commonly recognised 
that these two very different research methodologies (and others) can serve similar 
purposes, in terrn.s of linking research and action? Currently, as this study has 
shown, these questions are rarely addressed in a systematic way, if they are 
recognised explicitly at all. The concepts that were presented in previous chapters 
offer one way of bringing tl1e options into the conversations of integrated research , 
considering them openly and transparently, with some tools to begin to assess 
which may be appropriate to different circumstances. However, while concepts o f 
action contexts, trajectories and infrastructures, torque and twisting 1nay offer rich 
insights into te1nporal processes, they represent only a modest start for a concept so 
fundamental to understanding tl1e processes of four-dimensional research. New 
concepts, such as zones of changeability, may increase our capacity to identify and 
analyse issues concerned with dynamic action contexts, but they too are raw and 
largely untested. 
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Of course science as an activity takes place in four dimensions-even hard-line 
subscribers to the one-dimensional model of science would be hard pressed to deny 
that science takes place embedded in a wide range of contexts over time. Yet it may 
be speculated that the dominant paradigm of science (the one- or two-dimensional 
models) still holds sway over perceptions of how science should be done. Even for 
those heavily involved in integrated research, the best science is still widely held to 
be that of the breakthrough, the next leap forward in knowledge and understanding, 
and that is reward in itself. Different approaches to research are most often 
regarded as deviations from this path, detrimental distractions from the single-
minded pursuit of the next big thing. 
Accordingly, even within the cases studied here, there was commonly a reluctance 
to bring the third and fourth dimensions of research into the realm of science-even 
while social and temporal factors were being actively incorporated into research 
planning, there ,vas no conceptual alternative to the traditional division of science 
and not-science. Consequently, where people did want to understand the processes 
of integrated research better, they were confronted with mirages and veils rather 
than clarity and openness. It should be emphasised here that this was not the 
product of deliberate deceit or obstinate denial. It was the result of far more subtle 
processes, of not having ways to speak about the third and fourth dimensions of 
research without denigrating the science, of operating in two different research 
syste1ns at once that rewarded different things, of unwillingness to replace the 
certainty of conventional research with the uncertainty of whatever good integrated 
research might be. 
The construct of four-dimensional research offers a different ,vay of thinking about 
integrated research that is not in opposition to traditional science. Rather, it 
represents the more fonnal incorporation of aspects of science that are there a!!JWqJ, 
but are most often hidden. This is an important step towards understanding and 
articulating how integrated environ1nental research relates to conventional science 
that may open up new opportunities in planning and managing integrated research 
processes. 
Traditional science infrastructure impinges 
It would be simplistic to suggest that articulation is a panacea for integrated 
research. One of the most pervasive challenges for integrated research lies in 
attempting to do four-dimensional research in a research syste1n or infrastructure 
(used in the comm.on sense here) that is designed predominantly for justification 
and reward in one or two ditnensions. In otl1er words, the need to design for 
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research in four dimensions does not stop at the organisational scale-organisations 
such as CRCs are constrained by the greater systems within which they operate. 
Important here, though, is the plural. Integrated research organisations need to fit 
within several infrastructures, not just a scientific one. 
While the CRC structure was occasionally constraining, it did provide a formula that 
people could work to, to build an integrated research organisation. While several 
researchers and research managers complained of the bureaucratic nature of CRC 
work, others who had experience of trying to generate research that crossed 
boundaries without having such structures to support them, were very glad of their 
presence and function. The CRC Program walked the line between guidance and 
freedom, which was adaptable to many situations, albeit perhaps never perfect for 
any particular given research context. The environment sector CRCs who 
participated in this study each, in vastly different ways, pushed the limits of 
integration in their design, planning and implementation. From creating an entire 
Centre tailored to meet tl1e needs of specific Articles of the I(yoto Protocol to 
involving researchers in a wide range of community, government and industry 
contexts, both CRCs were engaged in a radical reconception of what it means to do 
environ1nental research in the 21 st century. 
However, one of the reasons such a traditional infrastructure can remain in force is 
because there are few conceptual tools with which to challenge it. The strategies 
adopted by the CRC were steeped in risk and challenge, not least because of the 
vagueness with which they could justify their risk-taking. There was a sense of 
pressure to engage in four-dimensional research, while still being assessed-both 
internally and externally-predominantly under the criteria of one- or two-
di1nensional research. \Thile the CRC Program, through its insistence on the 
involvement of research users, opened some doors to bringing the third dimension 
into consideration, the fourtl1 dimension was absent. The concepts presented here 
will hopefully offer some ways of contextualising the risks if integrated research 
according to the ways in which researchers seek to make a difference, and thereby 
offer a basis from which their relationship to conventional science can be 
negotiated. 
The trajectories of science: speculations on the future 
As noted in Chapter 9, science as a whole can be understood as a massive trajectory, 
and it is wortl1 considering at the close of this thesis how integrated research may be 
affecting the trajectory of science as a whole. As Chapter 2 described, the shifts 
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towards integrated research, particularly in the environment sec tor, are driven by 
two major forces: the knowledge economy, and the democratisation of knowledge. 
While both forces are currently pushing science generally towards greater 
integration, there is clearly a great conceptual, practical and moral schism between 
them. 
The knowledge economy trajectory is firmly rooted in the values of the neo-classical 
scientific paradigm: it aims to bring researchers and others together for the 
purposes of greater efficiency, greater financial returns, greater economic growth. 
Politically it enhances the positions of the entrenched power elites, large 
corporations and technically-oriented companies, as well as global technological 
powers. 
The knowledge democracy, in contrast, seeks to bring the knowledge of the 
disempowered into decision-making systems. By demolishing the arguments that 
support the privileging of science, and creating new philosophies in which the local 
knowledge of the disempowered becomes heard and counted, the knowledge 
democracy also seeks to demolish the very power elites that the knowledge 
economy is strengthening. Simultaneously, the independence of research and its 
ability to exert influence over already powerful institutions is also perceived to be 
threatened, and the knowledge autocracy is defending its claim to disinterested, 
expert status. 
Integrated research is one place where these three trajectories come together, in the 
involvement of powerful corporations alongside community groups, the inclusion 
of conservation organisation representatives alongside land developers and oil 
cornpany executives. The role of the researcher is increasingly one of mediation 
between these competing political and ethical positions, where the very mediation 
itself splits the research community into democratic and autocratic ideologies. 
Can the science traj ectory sustain such schism? 
Science Wars Mark II? 
\v'hile all future trajectory extrapolations are speculative, it can be argued that these 
forces are currently simmering below the surface of the scientific institution. This 
situation is reminiscent of the conflict between economy and democracy that was 
simmering below the surface of the political institution prior to the protests at the 
World Trade Organization meeting in Seattle in 2000. Is this tension likely to lead to 
the 'Integrated Science \Vars'? After all, the current version o f the Science Wars 
revolves around a conflict of values and beliefs that are perhaps no more dramatic 
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or intense than this. Will the science trajectory be able to maintain a single 
momentum despite these two opposing moral forces, or "vill it split into t\vo ( or 
more) separate trajectories that work in different integrative contexts? Or will the 
two trajectories entwine in acrimony? 
I believe the indications from this study are that the latter can be regarded as a real 
possibility. As more research becomes 'integrated' with conflicting interests and 
conflicting moral values , so too is it potentially an arena of battle. Furtl1er, it is in 
the practice of integrated research in public good areas, such as environment, some 
aspects of agriculture and health, which will show-is already showing-the first 
signs of this pressure. Bringing non-research partners, their knowledge and their 
needs and values to an integrated research situation is, at some levels, a key 
advantage of integrated research-some might say it is tl1e whole point. Yet at the 
individual and inter-personal levels, this can lead to turmoil. Some participants in 
this study showed resentment towards either or both forces: resentment at being 
'told what to do' by non-scientists, and resentment at being at the 'beck and call' of 
industry or government to serve ends they may not aspire to. In other words, 
perceptions that the political values come to dominate the scientific ones lead to 
unrest and tension. 
Regardless of whether researchers see themselves as value-neutral, impartial 
scientists or as active moral agents, as integrated research brings in partners with 
different values systetns, eventually there \,Vill be conflict, either as these systems 
i.tnpinge on the researcher's self image of objectivity, or as moral values collide. 
Facing a socio-scientific future 
There can be little doubt, given tl1e history of Western science over the last three or 
four centuries, that research will continue to play a highly influential role in the 
future of society. It is unlikely that demand from democratic and economic forces 
for increasing participation 111 science ,vill diminish in the foreseeable future, as 
science and technology become i.t1creasingly embedded in all aspects of human 
understanding and activity. We do indeed face a socio-scientific future, and 
integrated research is one response to that realisation. 
As always, the greatest threats that confront the existing institutions of society are 
also its greatest opportunities. The changing relationships between science and 
society tl1at are embodied in integrated environmental research can be viewed in 
both ways. As a threat, it can undennine tl1e independence and objectivity scientific 
research is founded upon. As an opportunity, it allows scientists and researchers to 
have direct influence in decisions that affect the biosphere and our ability to live 
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,vithin it. The better that society as a whole-including, of course, scientists-can 
articulate, understand and negotiate the dynamics of the relationships between 
science and society, the better equipped we will be to work out how we might 
achieve the futures we desire. 
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Appendix 1: CRCs in operation, 2001 
Source: CRC Compendium (CRC Program, 2000). 
Environrnent 
• CRC for Waste Management and Pollution Control 
• CRC for Antarctica and the Southern Ocean 
• CRC for Catchment Hydrology 
• CRC for the Biological Control of Pest Animals 
• CRC for the Great Barrier Reef 'XI orld Heritage Area 
• CRC for Freshwater Ecology 
• CRC for Southern Hemisphere Meteorology 
• CRC for Tropical Rainforest Ecology and Management 
• CRC for Sustainable Development and Tourism 
• CRC for Conservation and Ivfanagement of Marsupials 
• CRC for \X/ater Quality and Treatment 
• CRC for \I.feed Management Sys tems 
• CRC for Sustainable Tourism 
• CRC for Coastal Zone, Estuary and Waterway Management 
• CRC for Greenhouse Accounting 
Manufacturing technology 
• CRC for Advanced Composite Structures 
• Australian Ivfaritime CRC 
• CRC for Welded Structures 
• CRC for Polymers 
• CRC for Bioproducts 
• CRC for Intelligent Manufacturing Systems and Technologies 
• CRC for Cast Metals I:vfanufac turing 
• CRC for International Food Manufacture and Packaging Science 
• CRC for Micro Technology 
Inforrnation and Cornrnunication Technology 
• CRC for Enterprise Distributed Systems T echnology 
• Australian Photonics CRC 
• CRC for Sensor Signal and Information Processing 
• CRC for Australian Telecommunications 
• CRC for Advanced Computational Systems 
• CRC for Satellite Systems 
t\PP END I CES 
Mining and Energy 
• CRC for Mining Technology and Equipment 
• GK. Williams CRC for Extractive Metallurgy 
• Australian Petroleum CRC 
• AJ Parker CRC for Hydrometallurgy 
• CRC for Australian Mineral Exploration Technologies 
• CRC for Clean Power from Lignite 
• Australian Geodynamics CRC 
• CRC for Landscape Evolution and Mineral Exploration 
• CRC for Black Coal Utilisation 
• Australian CRC for Renewable Energy 
Agriculture and Rural Based Manufacturing 
• CRC for Sustainable Production Forestry 
• CRC for Legumes in Mediterranean Agriculture 
• CRC for Tropical Plant Protection 
• CRC for Viticulture 
• CRC for Premium Quality \;(fool 
• CRC for Cattle and Beef Quality 
• CRC for Aquaculture 
• Australian Cotton CRC 
• CRC for Food Industry Innovation 
• CRC for Sustainable Sugar Production 
• CRC for Quality \Theat Products and Processes 
• CRC for I'vfolecular Plant Breeding 
• CRC for Sustainable Rice Production 
Medical Science and Technology 
• CRC for Tissue Gro'vvth and Repair 
• CRC for Cellular Gro'vvth Factors 
• CRC for Eye Research and Technology 
• CRC for Biophannaceutical Research 
• CRC for Cochlear Implant and Hearing Aid Innovation 
• CRC for Vaccine Technology 
• CRC for Diagnostic Techniques 
• CRC for Aboriginal and Tropical Health 
• CRC for Discovery of Genes for Common Human Diseases 
• CRC for Asthma 
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Appendix 2: Excerpts from the Kyoto Protocol 
Article 3.3 
"Th·e Parties should take precautionary measures to anticipate, prevent or minimize 
the causes of climate change and mitigate its adverse effects. Where there are threats 
of serious or irreversible damage, lack of full scientific certainty should not be used 
as a reason for postponing such measures, taking into account that policies and 
measures to deal with climate change should be cost-effective so as to ensure global 
benefits at the lowest possible cost. To achieve this, such policies and measures 
should take into account different socio-economic contexts, be comprehensive, 
cover all relevant sources, sinks and reservoirs of greenhouse gases and adaptation, 
and comprise all economic sectors. Efforts to address climate change may be 
carried out cooperatively by interested Parties." 
Arti cle 3. 4 
"The Parties have a right to, and should, promote sustainable development. Policies 
and measures to protect the climate system against human-induced change should 
be appropriate for the specific conditions of each Party and should be integrated 
with national development programmes, taking into account that economic 
development is essential for adopting measures to address climate change." 
Article 3.7 
"Those Parties included in Annex I for whom land-use change and forestry 
constituted a net source of greenhouse gas emissions in 1990 shall include in their 
1990 emissions base year or period the aggregate anthropogenic carbon dioxide 
equivalent emissions by sources minus removals by sinks in 1990 from land-use 
change for the purposes of calculating their assigned amount." 
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Appendix 3: Sampling structures 
Pilot study 
Interview Role in CRC Home Location Gender 
participant institution 
Pilot 1 Program leader CSIRO Core cluster M 
Pilot 2 Catchment State agency Periphery F 
coordinator 
Pilot 3 Board member Federal Core cluster M 
agency 
Pilot 4 Project leader University Core cluster F 
Pilot 5 PhD student University Core cluster F 
Pilot 6 Communication CRC Core centre M 
manager 
Round 1 
Interview Role in CRC Theme/ Home Location Gender 
participant Program institution 
Coastal 1 CEO All CRC Core centre M 
Coastal 2 Research 4 University Core cluster M 
scientist 
Coastal 3 Research 1 State agency Core cluster F 
scientist 
Coastal 4 Project leader 2 University Core cluster M 
Coastal 5 Project leader 5 University Core cluster F 
Coastal 6 Communication All CRC Core centre M 
manager 
Coastal 7 Theme leader 1 State agency Core cluster M 
Coastal 8 Theme leader 4 University Core cluster M 
Coastal 9 Board member n.a. Independent Remote isolated F 
Coastal 10 Project leader 4 CSIRO Remote isolated M 
Coastal 11 Student 3 University Remote cluster F 
Coastal 12 Stakeholder n.a. Community Remote cluster F 
representative orqanisation 
Coastal 13 Stakeholder n.a. National Remote cluster M 
representative Stakeholder 
Adv. Council 
Coastal 14 Management University Remote cluster M 
Study Area 
leader 
249 
i\PPEND I CES 
Interview Role in CRC Theme/ Home Location Gender 
participant Program institution 
Greenhouse 1 Program leader 3 State agency Remote isolated M 
Greenhouse 2 Research 1 State agency Remote isolated M 
scientist 
Greenhouse 3 CEO n.a. University Core centre M 
Greenhouse 4 Stakeholder All Federal Core cluster M 
representative agency 
Greenhouse 5 Program leader 3 CSIRO Core cluster M 
Greenhouse 6 Program leader 4 Federal Core centre M 
aqency 
Greenhouse 7 Student 1 University Core cluster F 
Greenhouse 8 Communication 5 CRC Core centre F 
manaqer 
Greenhouse 9 Project leader 4 CSIRO Core cluster M 
Greenhouse 10 Research 4 CSIRO Remote isolated M 
scientist/ 
Project leader 
Greenhouse 11 Board member/ 2 State agency Remote isolated M 
research 
scientist 
Greenhouse 12 Research 2 State agency Remote isolated F 
scientist 
Greenhouse 13 Stakeholder n.a. Federal Core cluster M 
representative/ agency 
Board member 
Greenhouse 14 Proqram leader 1 University Core cluster M 
Round2 
Interview Role in CRC Theme/ Home Location Gender 
participant Program institution 
Coastal 1 Program leader 1 CRC Core centre M 
Coastal 2 Research 2 State agency Remote isolated M 
scientist 
Coastal 3 CEO n.a. University Core centre M 
Coastal 4 Stakeholder 5 Local Core cluster F* 
representative government 
Coastal 5 Program leader 1 State agency Core centre F* 
Coastal 6 Project leader 4 AGSO Remote isolated M* 
* not interviewed in previous round. 
Interview Role in CRC Theme/ Home Location Gender 
participant Program institution 
Greenhouse 1 Business n.a. CRC Core centre M* 
manaqer 
Greenhouse 2 Research 2 State agency Remote isolated M 
scientist 
Greenhouse 3 CEO n.a. University Core centre M 
Greenhouse 4 Stakeholder All Federal Core cluster M 
representative agency 
Greenhouse 5 Program leader 1 CSIRO Core cluster M* 
Greenhouse 6 Project leader 4 University Core centre F* 
* not interviewed in previous round. 
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Appendix 4: Interview protocols 
Pilot interview protocol 
1. Give business card 
2. Explain topic and reason for interview: 
• Interested in how researchers and research organisations are implementing 
ideas of integration in practice 
• This is a pilot study, so I might diverge from main content to approaches-
also if you can think of tools that may be useful to me, please let me know 
• Sampling strategy: covering a range of positions within the organisation 
3. Confidentiality 
• Everything you say will be confidential 
• I will be using the interviews as a basis for analysis 
• May quote individuals, but will not reveal identity of individuals 
4. Tape recording-permission? 
5. Any questions? 
Check details: 
Name; position (CRC); position (other institution); full-time/part-time CRC?; 
brief background (prior to CRC); qualifications 
Themes: 
Defining integration in practice: how is working in a CRC different from working in 
another research context? How is this CRC different from other CRCs (public 
versus private good)? 
• Information flows-. where does it come from and where is it going? 
• Relationships-. with whom, why, in what form? 
• Evaluation: how do you assess the success of a CRC? 
Wrap up 
• Methods: please be critical about my interview-how could it be done 
better? 
• What would you want from me if I was to do a full case study? 
• \Y/ ould you like to check transcript? 
• Would you like to be added to email list? 
• Can I come back at a later stage? 
Is there anything else that we haven't discussed? 
Don't hesitate to contact 111e if you think of anything else, or if there are any events 
that I may be interested in. [remind them about card] 
Many thanks for your time. 
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Round 1 interview protocol 
Introduction 
• \Ve met at the annual meeting ... just to remind you, in my research I'm 
looking at integration in environmental research-how organisations are 
trying to implement the idea. 
OR 
• We didn't meet at the annual meeting, but I sent you some information 
about my research.Just to remind you, in 1ny research I'm looking at 
integration in environmental research-how organisations are trying to 
implement the idea. 
In this part of the research, I'm trying to get a picture of how that works in practice. 
I'm going to be talking to a whole range of people across the CRC to see what their 
experience of working in this kind of setting is like. I'm going to be using this data 
to try to develop a more sophisticated understanding of what 'integration' is, and 
how it 1night be influencing environmental research practice and outcomes. 
I want to stress to you that I'm interested in your personal experience here-not so 
much as a spokesperson or representative of a particular [project/ theme/ 
organisation], although we'll get to that later. 
Everything you say will be confidential. 
May quote individuals, but will not reveal identity of individuals. 
This will be fed back to the CRCs in the form of a report to be submitted in about 
12 months' time. They'll also get a copy of my thesis when it's completed. Because 
I'1n not employed or funded by the CRCs ( except in a very limited way), my 
research is quite independent. 
In other words, don't hold back! 
Tape recording - permission (will have been asked previously-remind them) 
Do you have any questions? 
1. History of involvement with CRC 
OK., let's begin with some general questions. How long have you been a part of the 
CRC? 
\Vhat is your time commitment? 
What do you do when you're not working on CRC/before the CRC? 
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2. Key issues 
OK., let's go to the broad level and work from there. Can you describe in 25 words 
or less ( or thereabouts!) your experience of being involved with the CRC. [Identify 
key issues. If they need prompting: \-Vhat are the key issues that really stand out? 
Professional life? Personal life?] 
[Follow up issues in detail-why are they significant?] 
3. Research processes 
How is working in the CRC different from working [elsewhere/in your usual 
position]? Give examples. [deliberately leading question] 
\'X'hat's the biggest challenge[s] in working in the CRC? 
4. Project development 
[For those in projects] Can you describe to me how the project/ s you're involved in 
got started? \v'hat stage are they at now? [project agreements signed etc?] 
\v'hat was the rationale behind the project's development? 
[do they 1nake the connection between programs, projects and big pictures?] 
5. Understanding context 
Can you describe to me how your work fits into the 'big' picture? 
In the CRC? Outside the CRC? 
How is your [theme/ program/ project/ s] making the connection with that big 
picture? 
6. Research outputs 
\'X'hat do you see as the main contribution of your research [theme/ program/ 
project/ s]? 
7. Relationships 
Did you know anyone in the CRC before you became a member/ participant? Who? 
Did that relationship play a role in you coming on board? 
Do you keep in contact with any of the others in the CRC, who are not in your 
project? How? H ow often? 
Have you developed any new relationships as a consequence of being involved in 
the CRC? 
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8. Interpreting integration 
CRCs are 1neant to be integrated research organisations. How do you understand 
what this means? Does it affect what you do? Huw? 
9. Performance 
What do you think the CRC does best? What does it do worst? 
What's the best thing about being involved with a CRC? What's the worst thing? 
\Thy? 
10. Participation 
Are there any CRC-associated events that you remember particularly well? \v'hat? 
Why was that significant to you? 
11. Open floor 
Any other comments? 
Thank you. 
Round 1 interview variation (for Chief Executive Officers) 
Introduction 
In this part of the research, I'm trying to consolidate some background information, 
as well as get a picture of how working in an 'integrated' research setting differs 
from other research enviornments. I'm going to be talking to a whole range of 
people across the CRC to see what their experience of working in this kind of 
setting is like. 
I want to stress to you that I've seen the 'official' presentations-I'm interested in 
your personal experience here, not so much as a spokesperson or representative of a 
the CRC, although there will be elements of that. 
Everything you say will be confidential. 
May quote individuals, but will not reveal identity of individuals. 
Tape recording-permission? 
Do you have any questions? 
1. History of CRC and your involvement with it 
Can you talk me through the early history of the CRC and how you were involved? 
\Vhat ·were the 1nost significant 1nilestones in that process? 
\;{fhy was it set up as an unincorporated joint venture? 
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Can you describe to me how you see your role in the CRC? 
2. Key issues 
OIZ, let's go to the broad level and work from there. Can you describe in 25 words 
or less ( or thereabouts!) your experience of being involved with the CRC. 
[identify key issues. If they need prompting: what are the key issues that really stand 
out? Professional life? Personal life?] 
[Follow up issues in detail-why are they significant?] 
3. Research processes 
What were the biggest challenges in putting the CRC together? Operational? 
Intellectual? Personal? Political? 
Who were the key people involved? Why were they important? 
4. Understanding context 
I've seen and heard the presentations regarding how the CRC fits into the bigger 
picture. Is there anything you want to add to that? 
5. Research outputs 
\Vhat do you see as the main contribution of the CRC? 
How does that translate into outcomes from individual researchers, or research 
projects? How is that different from other research contexts? 
How have researchers responded to that to date? Do you have feedback 
mechanisms from researchers to management? 
6. Relationships 
W/e rnentioned key people earlier-how tnany new people have you met as a result 
of the CRC? 
How did they become involved? 
8. Interpreting integration 
CRCs are 1neant to be integrated research organisations. How do you understand 
what this tneans? Does it affect what you do? How? 
9. Performance 
\Vhat do you think the CRC does best? \"Xlhat does it do worst? 
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\vhat's the best thing about being involved with a CRC? \vhaes the worst thing? 
\v'hy? 
What are the key things that will lead to success or failure? 
10. Personal experience 
If you were to go to sleep tonight and have a nightmare about the CRC, what do 
you think it would be about? What about a really pleasant drea1n? 
11. Open floor 
Any other comments? Experiences, challenges, issues ... 
Thank you. 
Round 2 interview protocol 
Introduction 
Thanks for your time. 
There are three things I would like to cover with you today. The first is to recap 
where we got up to in the conversations I've been having with people over the last 
year, to run my understandings by you and see how they compare with your 
experience. 
The second is to look at how your place in the CRC has evolved over the last while. 
The third is to talk about what you have learned from being involved with the CRC 
over the past couple of years. 
As with last ti1ne, these conversations are entirely confidential. If I quote anything 
you say, it will either be done in such as way that you can't be identified, or if your 
identity is relevant or can't be hidden, I will seek your permission beforehand. 
Do you have any questions about any of tb.at? 
Do you mind if I tape record? 
1. Looking back over the last two years, I'd like to get a sense of how the CRC work 
has evolved for you. Can you dra"\v me a map of how you see yourself in relation to 
others you work with ·within the CRC? 
\vho is involved inside and across research units of this CRC? 
\v'}iat about non-CRC entities? 
How does this research system work? \X/hy? 
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Has it changed since our last interview? How? 
Is there anyone else you talk to, on a regular basis? \There do they fit? 
• Policy-makers 
• Funders 
• Community representatives 
• Other non-scientists 
• Other scientists ... 
Who do you deal with the most? 
In what way? 
Is there anyone you would like to work with more? \v'hy? What's preventing that? 
2. I'd like you to take a look at these models [show pictures]. From the 
conversations I've been having with people, it struck me that people seemed to be 
thinking about research integration primarily in these ways: as bringing together 
information that is contained in different sectors or disciplines, and integrating it 
through some technical process, such as a computer model; as building up from a 
more detailed, fragmented information base to a more holistic picture; as placing 
people close together so they can interact with each other across traditional 
institutional boundaries; as a purchaser-provider relationship, where the purchaser 
is a stakeholder and the provider a research group; and as extension or education 
from science out to the relevant communities or other bodies. From my analysis of 
the conversations I've had with people, each of the CRCs demonstrated each of 
these ways of talking about integration to some extent. 
Do any of these capture how you think about research integration? 
\v'hat's missing? 
How well do they relate to how people in this CRC do their work? 
How is that important to you? 
3. Looking back at the time you have been involved with the CRC, what are the 
main things you have learned? 
How do you think you might apply that in the future? 
How might that apply in your non-CRC work (if any)? 
If, say, the CRC did finish in 5 years' time, what do you imagine you'll be doing after 
that? \Xlith whom? Has the CRC had any influence on your longer term plans? 
How? / \,!hy not? 
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3a. I want you to imagine that I've just turned up in your office, say "[person's 
name], I've just been appointed to [person's CRC position] in this new CRC starting 
up and I have no idea what I'm doing. Can you help me?" \Vhat sort of advice 
would you give? 
Why is that important? 
4. That's covered all the things I wanted to talk about. Is there anything else you 
would like to say? 
After I have gone through these notes, do you 1nind if I get back to you if I find I 
missed something? Thank you. 
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Appendix 5: Email bulletins 
Sample 1: E-bulletin #3, 28 February 2001 
Hi everyone, and welcorne to my latest e-bulletin. A special welcome to all the 
newcon1ers to this list, most of whom I met in Wellington (NZ) at the International 
R&D Management conference-more about that later. 
As a re1ninder and summary for newcomers to the bulletin, for my PhD I'm looking 
at the impact the shift towards more 'integrated' research models is having on 
environmental science and natural resource management research, with two 
Cooperative Research Centres as case studies. Previous editions of this bulletin are 
available on my web site (URL below), and if you would prefer not to receive future 
editions, simply send me an email stating that. 
In this bulletin I'll quickly cover 
• progress of Stage One data collection and analysis 
• ideas that are taking shape 
• what's coming up next in my research plan 
• the International R&D Management conference 
• new things on my ·web site 
Research progress 
Yes, progress has been made! (One of the more valuable spin-offs of writing this 
bulletin is that I look back to the previous one and see how far I've come in two 
months!) I have now completed my first round of data collection, 28 interviews in 
all, 14 fron1 each CRC. In late J anuaqr I visited Rockhampton and met several 
researchers and stakeholders from the Coastal CRC, and it was invaluable to talk 
with them in their 'natural habitat', so to speak. And the hospitality \Vas great! Those 
four intervie\vs completed my first round of data collection. 
Going through each transcription systematically was the next large task. Most 
interviews went for close to an hour, \vith about 6,500 words per interview ... you 
can do the maths! In attempting to identify some order out of chaos I ended up 
with just over 100 categories (nodes) that covered a \vide variety of issues and 
concepts. Several themes emerged, as mentioned in the previous bulletin, but they 
weren't particularly useful in their original form. 
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Ideas taking shape 
Whilst I'm still in the process of pondering what it all means, one avenue that I'm 
certainly planning to pursue is that scientific activity was being understood by the 
interview participants in multiple ways. It was managerial, economic, political, 
philosophical, social-even, although surprisingly rarely, academic. An interviewee's 
organisation of origin was not necessarily a good predictor of these understandings. 
The i1nplications of these multiple characterisations of science held by different 
people, and sometimes by the same individual, will be pursued in the next stage of 
research. 
I have also recently returned to several OECD 'big picture' views of the 
implications of the knowledge-based economy on science in general, which is also 
helping the ideas and arguments take form. 
Coming up next 
Stage Two of 1ny research plan starts in March. It will involve more arm's length 
data collection, in that it will focus on document content and observation at 
meetings etc to provide triangulation. I will also do a shorter series of interviews to 
follow up significant issues raised in Stage One, and for longitudinal purposes (to 
find out what has changed over the last 6 months). The total number of interviews 
should be around 10, and will comprise some people I have interviewed before, and 
some new faces. 
International R&D Management Conference 
In early February I attended the International R&D Management Conference, 
which was most enjoyable and worthwhile. There was a good mix of practitioners 
and acade1nics / researchers, and a range of topics were covered. The tl1eme of the 
conference was 'Leveraging research and technology', so the emphasis was clearly 
placed on industrial/ com1nercialisable research. However, even given that, I was 
surprised at the lack of attention and acknowledgement given to 'public good' 
research. \.Vith the exception of a couple of papers, one of which focused on the 
'paradox' of public good research in a climate of commercialisation, it was rarely 
mentioned. There were good ideas on research evaluation and building linkages 
among research agencies and between researchers and stakeholders. There is a link 
to the conference progra1n on my web site, if you would like to know more, please 
contact me. 
What's nevv on my vveb site 
http: //geography.anu.edu.au / people / vankerkhoff/ index.ht1nl 
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Not much again! This bulletin will be added, and I'm continuing to add to the links 
page as I come across interesting snippets. Any suggestions regarding useful or 
interesting links will be gratefully received . 
As usual, any comments or questions about any of the things in this bulletin are 
most welcome. If you would like to suggest others who may like to join, send 1ne a 
return email with those details. 
Regards 
Lorrae. 
Sample 2: E -bulletin #6, 20 D ecember 2001 
Hi everyone, 
How time flies when you're having fun! \v'elcome to my sixth email bulletin. For 
those of you \,Vho have been keeping tabs on the regularity of these emails, yes, this 
one late again. The reason being lots of \,Vriting, more researching, and a short 
holiday in the midst of it all. 
In this bulletin I'll give you a quick update on what I've been up to, expand the 
perspective that I introduced briefly in the last email bulletin, and mention my 
current interview round. 
Research progress 
Having agreed to provide my supervisors \,Vith a substantial chunk of my research 
by the end of last month, I have spent many hours over the last ,vhile writing, 
clarifying my ideas and the conceptual tools for presenting them. Recently I have 
also been carrying out my final interviews, 14 altogether, which I'm please to say are 
finally complete. As usual, the generosity of all the people I spoke to in allocating 
me son1e time in tl1.eir very hectic schedules has been wonderful. 
My thesis argument is starting to fall into place quite well: essentially, it reads as 
follows: 
Although people engaging in integrated research are ve11' aware of the social and 
political nature of this type of research, most of the conceptual tools that people 
used to talk about such research were based on a technical construct where 
integration was seen as a system of infonnation flows. This tends to emphasise 
some aspects of integrated research, such as program/ project structures, 
261 
APPE N DI CES 
relationships between information outputs and inputs, the technical skills of people 
involved, and so on. 
This is not to say that they were the only options that were recognised and acted 
upon. Indeed, the richness of these cases was the wide variety of understandings 
and actions that were evident in people's experiences. But the dominance of the 
technical information flows models meant that alternative approaches, including 
those that focused on the human, social di1nensions of developing good 
relationships a1nong scientists and between scientists and non- or quasi-scientific 
stakeholder groups, often struggled to gain legitimacy and support. 
Part of the issue here (I argue!) is that we don't yet have very sophisticated tools for 
talking about the 'fuzzier' side of human interaction in science. The second round 
of interviews were about t:1-ying to glean some hints from the researchers and others 
involved in the research as to what some possible tools might be. How do people 
abstract from everyday practice in different ways? I've yet to analyse those data, but 
my impression is that there will be plenty to work from, to open up some different 
conceptual tools that may help bring integrated research from the periphery to the 
mains treatn. 
That's probably more than enough thinking for the last afternoon before the 
Christmas break! Finally I'd like to wish you all a very happy Christmas and New 
Year-I hope you are going to be enjoying a break, ready to recoup in 2002. Thank 
you to all who have shown an interest in my research and supported it throughout 
the year. It's a1nazing how inspiring other people's enthusiasm for your work can 
be! 
Take care, and I look forward to keeping in touch with you all in 2002. 
Regards, 
Lorrae 
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Appendix 6: Coding 
Initial codes 
• administrative • knowledge imbalances 
arrangements • lack of progress 
• anticipating the future • language issues 
• bureaucracy • leadership 
• capacity-building • legal issues 
• capitalising on skills • local knowledge 
• change • money-ambiguous 
• change on-the-ground • money-negat:1.ve 
• collaborative • nervvorks 
arrangements • organisatlon versus 
• communicatlon- individual 
external • organisational change 
• com1nun1eat:1on- • organisational culture 
internal 
• overcom1n1 tmen t 
• communicator on a • partlcipatory processes 
stick 
• partlcipatory science 
• community engagement perceptions of • 
• com1nunity-policy gaps integration 
• compet:1t:1on- • physical location 
collaboration 
• politics 
• conceptions of science politics-external • 
• conflict politics-internal • 
• corporate identity professional • 
• CRC board development 
• CRC-Secretariat • public versus private 
relation good 
• CSIRO bastarch-y • purchaser provider 
• degrees of separation relations 
• drivers for change • relationship-building 
• dual commitment • relationships-
• ethical commitment antagonistlc 
• evaluation • relationships-changing 
• expectatlons • relationships-ex.is ting 
• experience of other • relationships-
CRCs hierarchical 
• experience of • relationships-new 
. . . 
part:1e1pat:1on • relationships-
• experience of research orgarusatlons 
• forced collaborations • relationships-respect 
• gender • relationships-teams 
• historical context • relationships-trusting 
• individual challenge • research-flexibility 
• individual personalities • research application 
• integration-concepts • research management 
• integration-practice • research planning 
• inter-CRC collaboration • research processes 
• in terdisciplinarity • research structure 
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• resourcu1g • tension 
Science-co1npro1nised 
. . 
• • tune comrrutment 
• Science-contract • time management 
• Science-expertise • time scales 
• Science-non-science • training and learning 
relationships • transparency 
. . 
• sc1ence-repu ta tlon • turf wars 
• Science-responsibility • visio ns and aspirations 
• Science-scope 
• Science-quality IMPRESSIONS 
• Science-traditional • confusing 
versus new • future 
• Science/ research culture • need more info 
• scientific context • paradoxical 
• secretariat 
• stakeholder-CRC SIGNIFICANCE 
relations • significance 1 
• stakeholder enthusiasm • significance 2 
• stakeholder involvement • significance 3 
• stakeholder 'ownership' • significance 4 
• stereotypes • significance 5 
• strategic planning 
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